











aANOL 


‘lS 


‘OrG6!I 


INIAAANIONG 





$6S SHOVWd ‘6rI “IOA 


rI9 





“ ENGINEERING,” JUNE 21, 1940. 





PRINTED ON THIN PAPER FOR FOREIGN CIRCULATION. 





For Editorial Contents see page 605 








ey 

















NGINEERING: 


An illustrated Weekly Iournal. 


eek AWS 


as 


TEMPORARY OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 


EDITED BY CHAS. 


COOPER AND J. FOSTER PETREE. 





18 & 20, COMPTON ROAD, HAY 


YUL 17 


IDDLESEX. 








VOL. 149—No 3884. 


LONDON: FRIDAY, JUNE 21, 1940. ° 


Registered at 
Post Office as 


the General 


a Newspaper PRICE Is, 


ls. 2d. 


By FOREIGN Post 





S.E.A. RINGS 
anp SYNTHA 


PACKINGS 683 
LONG LIFE WITH LOW FRICTION 


RONALD TRIST &CO.LTD. 


YARROW 


& CO. LTD., 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 
LAND AND MARINE BOILER MAKERS 


84 


@ 


RAPIER 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. 
ipswich England 


Builders of Europe’s 


EXCAVATORS 


1016 


MOSS 


A name of fame for highest 
quality machine cut 


GEARS 


THE MOSS GEAR CO. LTD. 
Crown Works, Tyburn, Birmingham. 


8041 





BATH ROAD, SLOUGH 
INFINITELY BETTER 


SPRINGS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 


On Admiraity,War Office, and Air Ministry Lists. 
Established 1821. 


ROBERT RILEY LTD. 


9989 
Milkstone Spring Works, Rochdale. Tel. 2572 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., 
CRADLEY HEATH, STAFFS. 


BAXTERS 


* PATENTED ENAPPING MOTION ” 


STONEBREAKERS 


and ALLIED SPECIALITIES 758 
*Iw. H. BAXTER, Ltd., Leeds, 12. 


On Active Service 


COOPER 


ROLLER BEARINGS 


KING’S LYNN NORFOLK 





DYSON 
TRAILERS 


R. A. DYSON & OCO., LTD., 
GRAFTON STREET, LIVERPOOL 
Models to carry from $8 cwts. to 150 tons 


785 


PETER 
BROTHERHOOD 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES, 
AS AND OIL ENGINES, 
AIR COMPRE 
REFRIGERATING PLANT, 


See advertisement, Page 27, Muy 31 6938 


ELECTRIC 
CONTROL GEAR 


VLASTO, CLARK & WATSON 
STOUKTON HEATH, WARRINGTON 739 


SAND 
FILTERS 


JOHN THOMPSON 
(unpre WATER core LTD., 
WOLVERHAMPTON 
Estd. over 40 Years. 





J. & E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 


J.&E. HALL Lrp., | te DARTFORD, 


FRICTION 
CLUTCHES 


All Types 


Ww. R. ANDERTON & & CO. 


Clutch Specialists, 
CASTLETON, ROCHDALE * 606 





Telephone: Dartford 3456. 
London Office: 10, St. Swirains Lane, E.C.4. 
Telephone: MANSION Houss 9811. _ 





ALL TYPES OF 


NES 


GEORGE Sokees o co., LTD., ~ 





COLLARS 


ALL SIZES. LARGE STOCKS. 


H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 
MANCHESTER, 16. 
TRAford Park 0789 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 


793 








GAS 


PLATENS 


MARINE ENGINEERS. 


COMPLETE INSTALLATIONS UNDERTAKEN. 


COX PATENT ROTARY 
DISPLACEMENT PUMP 


PLENTY 


& SON LIMITED, NEWBURY 


STEAM ENGINES 


1049 
FOR ALL 1 CLASSES OF VESSELS 


STERN GEARS 


FOR DIESEL MOTOR VESSELS AND 





STEAM 


PLATENS 


ELECTRIC 


LONDON 


9? 
ELTA” BRAND yersous 
METALS AND ALLOYS 
THE DELTA METAL CO, LTD. 
and BIRMINGHAM 





PLATENS 


T. H. & J. DANIELS LTD. 


STROUD, GLOS. Phone: 661/2/3. 


MACHINE TOOLS in good condition, by ortioes 
makers.— Write, wire, or phone, and our representa- 
tive will call. 
LATHE, Coventry. W 305 


lfred Herbert Ltd., Coventry 


PAY BEST PRICES for SECONDHA} 


"Phone 88781 Coventry. Telegrams 





LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE & Co. Lrp. 


RAILWAY FOUNDRY . LEEDS. 
London Office : 46, Victoria St., 8.W.1. 


Telephone : Victoria 1133 8559 


SPECIAL MACHINKS 


Bridge Road Weat 


MADE TO ORDER 


Parts and repairs 
Erection of Plant 
Millwrights work 


THomas Hunt & Sons 
RATTERSEA., &8.W.11. 


952 


MACROME treated 
TOOLS do more 
work in less time 


MACROME 


LIMITED 


HAY MILLS, B'HAM ENG 
Phone: VIC. 1283-4. 








Z Dept., 





ELEVATORS 


BARRY, HENRY & COOK, LTD. 
789 





MACHINE WORK. 


TURNING, FACING, GRINDING, 
etc. 
PLANING UP TO i2ft. Oin. 
4ft. Oin. by 4ft. Oin. 


WELDING AND CONSTRUCTIONAL 
WORK. 


by 


——_—_—_. 


EXPERIMENTAL WORK. 


— 


ROSSER & RUSSELL, LTD., 


QUEEN’S WHARF, HAMMERSMITH, W.4. 
*Phone : RIV. 4416, 9211 


PISTON 
RINGS 


HARRY LANCASTER & OO. LTD. 
1/3. BRIXTON ROAD. LONDON, 8.W.9. 


HOWELLS 
ELECTRIC 


MOTORS 
DREDGERS 


L TYPES 
FERGUSON ROS. (Port- aaa —. 
PORT-GLASGO 


LA MONT 
BOILERS 


Particulars from 
LAMONT STEAM GENERATORS LTD. 
Quadrant House 55, Pall Mall, London, 8.W.1, 


ALLDAYS « 
ONIONS 


BIRMINGHAM, “TD. 


FANS 
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“The machine with a BRAIN” 


SCIAKY 


SPOT WELDERS 


SLOUGH 22342 








SPENCER - BONECOURT 


Patent Waste Heat Boilers 
$2, Farringdon Street, London, E.C.4. £68 
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FIFTY YEARS OF PRESSURE- 
SCAVENGING. 


By W. A. Tooxry, M.Inst.C.E. 


In 1890, John H. Hamilton, then chief engineer 
of Messrs. Wells Brothers, of Sandiacre, near 
Nottingham, the manufacturers of the “ Premier ” 
gas engine, applied for a patent for his “‘ scavenging ” 
engine, claiming (1) the use of a large clearance space 
in four-stroke cycle engines, in free and permanent 
connection with a large cylinder in front of the motor 
cylinder and having the admission valve with its 
back to the.motor cylinder, with automatic or non- 
automatic non-return inlet valves; and (2) a 
valve, operated by the lay shaft, permitting free 
access of air to the enlarged cylinder and clearance 
spaces during each forward stroke, giving free exit 
of air during compression stroke, but remaining 
closed during the whole or greater part of the 
exhaust stroke. There were six other claims in the 
patent as granted (No. 6015 of 1890). The provi- 
sional specification included a statement that the 
compression of air by the larger piston preferably 
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about 160 revolutions to 200 revolutions per minute. 
The following description of Hamilton’s scavenging 
engine is abridged from an account first published 
Fig. 1, is a sectional view, illustrating 
the working of the scavenging stroke. The two 
pistons, c and d, were formed, with their cylin- 
drical connection, as a one-piece casting. Piston c 
received the power impulse from the charge, 
piston d acting merely as an air pump. The 
exhaust valve e was actuated by a lever driven 
from a cam on a side shaft, as shown in Fig. 2. 
The gas and air valves were mounted on a common 
spindle and actuated by one lever, the gas valve 
being an easy fit on the air-valve spindle and held 
upon its seat by a coil spring. On the out-stroke 
air was drawn through rubber or leather valves a in 
the bedplate, the chamber above the valves being in 
free communication with the passage b above the 
cylinder. When the air valve was depressed, the gas 
valve was opened by contact with a collar on the 
spindle ; and, when sufficient gas had entered, the 
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air-valve spindle lifted slightly, closing the gas 
| supply, but still admitting air to complete the charge. 
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piston raised the air pressure, the air valve opened, 
and the air was forced into the combustion chamber 
against the pressure of the exhaust. This point 
is shown at P in Fig. 4; the area PASE gives 
the work done by the pump in retarding the motion 
of the engine; and the net indicated horse-power 
is found by subtracting, from the indicated horse- 
power of the working cylinder, the indicated horse- 
power of the pumping cylinder. The area PASE 
occurs only at alternate revolutions ; consequently, 
in obtaining the horse-power, the revolutions per 
minute must be divided by two. The effective area 
of the piston d, of course, is the amount by which it 
exceeds the area of the working piston c. The 
makers pointed out, as Grover recorded, that it was 
extremely important to have a free exhaust pipe, 
cases having occurred in which throttling in the 
exhaust pipes had so raised the back pressure as 
to cause the burnt products to enter the chamber 6 
as soon as the air valve opened, thus entirely 
preventing the scavenging action. A high exhaust 
pressure, too, meant lost work. 

In later patents, No. 21120 and No. 24384 of 


Fig.2. 
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(7287.8) “ENGINEERING” 
should not exceed 5 lb. per square inch, but in the 
complete specification it was further stated that 
the pressure could be kept less with advantage. 
Thus was born the first scavenging engine, and 
it is fitting that this should be recalled at this date, 
50 years afterwards. Hamilton had been concerned 
earlier with the Beck six-cycle gas engine (1887) 
and had realised, no doubt, how the scavenging 
effect of two strokes additional to the four-stroke— 
then a monopoly of Nicholas Otto and his licensees 
—had improved combustion conditions. At that 
time also, 1890, he had, from his experience with 
“hit and miss” governed engines, the knowledge 
that, after a series of cut-outs, the cylinder, being 
then purged of all residual combustion products 
and cooled by the admission and expulsion of atmo- 
spheric air, was able to deal with a greater amount 
of fuel in each charge after each run of “‘ misses ” 
than when the governor regulation demanded a 
series of sequential “hits.” In those early pioneer 
days, and even later, it was quite interesting to 
note how, with.a cool cylinder, indicator diagrams 
would record mean pressures of 120 Ib. per square 
inch after a “‘miss”’ cycle, but, as the engine 
warmed up, this would gradually fall to the normal 
90 Ib. to 95 lb. per square inch, or thereabouts— 
with compression pressures of the order of 40 lb. 
to 50 Ib. per square inch, and engine speeds round 
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The in-stroke of the pistons compressed the charge to 
about 60 lb. per square inch, and at the same time 
the air trapped between the two pistons was com- 
pressed to about 9 lb. per square inch. The differ- 
ence of about 51 Ib. per square inch assisted in keep- 
ing the air valve tight upon its seat. The cam 
actuating the valve lever was designed to give the 
air valve a long and a short stroke alternately, the 
former for the admission of the charge and the latter 
for the admission of air only. 

The charge was fired by a timing valve and both 
pistons travelled outwards, the air already com- 
pressed by the larger piston expanding and giving 
back to the engine the energy stored in it by the 
compression. It will be seen that, so long as the 
pressure in the combustion chamber during the 
exhaust stroke was nearly atmospheric, the piston d 
would displace a volume of air and drive it through 
the combustion chamber into the exhaust pipe, 
effectually clearing out the burnt products. The 
indicator diagram reproduced in Fig. 3, herewith, 
was taken from the working cylinder and that in 
Fig. 4 from the pumping cylinder. Following the 
arrows in the latter figure, it can be seen that little 
or no work was lost in compressing the entrapped 
air in the chamber b, the air-expansion curve nearly 
coinciding with the compression curve. At the 
beginning of the exhaust stroke, the pumping 





* Modern Gas and Oil Engines. By Frederick Grover 





A.M. Inst.C.E. Fourth edition. Manchester : 
Technical Publishing Company, Limited. (1906.) 


“ENGINEERING 


1893, Hamilton claimed protection for similar 
scavenging effects in a tandem cylinder arrange- 
ment with a scavenging piston eommen to both 
motor cylinders, and for an engine with two or 
more cylinders, the basic principle being still that 
of the first patent, No. 6015 of 1890. 

The late Sir Dugald Clerk, in the 1913 edition 
of the book, The Gas, Petrol and Oil Engine, which 
he wrote in collaboration with the late Mr. G. A. 
Burls, referred to the Premier Gas Engine Com- 
pany as having long adhered to the positive air- 
scavenging type of four-cycle gas engine, and having 
paid special attention to engines of large power. 
In the 1896 edition of the same work an early 
scavenging engine was described. For ordinary 
work, it was stated, the engine was made with a 
single cylinder, but for electric lighting two cylinders 
were used, arranged in tandem. The description 
dealt with a tandem engine of 120 h.p., running on 
Dowson gas. The front motor piston had a large 
end which worked in the bored bedplate and acted 
as a guide to the connecting rod, which was attached 
to it. Two side rods were secured to the end and 
passed back alongside the cylinder liner, through a 

cast in the water jacket, and thence through 
bushes fitted with light spring rings and secured at 
their rear ends to the crosshead of the back piston. 
The large piston acted as an air pump, but a free 
passage to the atmosphere was provided during the 
first part of the working stroke, so that the air 
intended for scavenging was only compressed and 
passed through the combustion chamber towards 
the end of the exhaust stroke. As the cylinders 
made exhaust strokes alternately, and the large 
piston forced air through the passage leading to both 
cylinders at every stroke, the air was discharged 
through whichever of the motor cylinders was on 
its exhaust stroke. 

In 1901, Mr. H. A.’ Humphrey* recorded tests 
that he had made of a 500-h.p. Premier gas engine, 
using Mond gas. A section of this engine is repro- 
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* “Power Gas and Large Gas Engines for Central 
Stations,” by H. A. Humphrey, Proc. I. Mech. #., 1901. 
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duced in Fig. 5, opposite, one of the values being 
shown in Fig. 6, and an indicator diagram giving 
a mean pressure of 110-4 lb. per sq. in. in Fig. 7. 
The description stated that it was “ a two-cylinder 
engine of the positive scavenger type arranged | 


with cylinders tandem fashion and having a 
third piston which serves the double purpose 
of pumping the scavenging air and acting as a 
guide or crosshead or large bearing surface.”’ 


The two power cylinders were each 284 in. in 
diameter, and the pump cylinder 434 in. diameter. 
The stroke was 30 in. The engine was directly 
coupled to a Mather and Platt dynamo, having an 
output of 2,250 amperes at 110 volts. The average 
revolutions per minute were 128-05, the number of 
explosions per minute in the back cylinder being 
64-02, and in the front cylinder 31-75. The 
average mean effective pressures were: back 
cylinder, 109-1 lb. per square inch ; front cylinder, 
107-4 lb. per square inch ; pump cylinder, 2-5 Ib. 
per square inch. The pressure shown by the bottom 
loop, back cylinder, was 2-25 lb. per square inch, 
and front cylinder, 2-63 lb. per square inch. 

Sir Dugald Clerk concluded his reference to the 
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of methods introduced by Rateau and by Biichi, | greater at the turbine than at the cylinder outlet. 
employing exhaust turbo-operated blowing fans ; It is a fact, also, that the temperature of the induc- 


but there is much to be said in favour of Hamilton’s 
system of pressure scavenging, which is entirely 
British, and which, in a modified form, is even to-day 
practised by Messrs. Crossley-Premier Engines, 
Limited—the present name of Hamilton’s old firm— 
at the works where so many years of his fruitful 
life were spent. His death occurred in 1932. 
Sentiment has not been the reason for continuing 
with the British rather than the Continental methods 
of pressure charging. Hamilton’s system has been 
thoroughly reconsidered and compared with alter- 
native methods of obtaining extra power from extra 
air; and the decision reached is that no competing 
system has equal simplicity, reliability or general 
efficiency. In the six years, 1933 to 1939, 98 
engines, totalling 110,000 rated brake horse-power, 
have embodied the modernised Hamilton system of 
pressure scavenging by the provision of blowers or 


|fans driven either from the engine crankshaft or 


by means of an independent drive by a separate 
motor. 
Internal-combustion engine manufacturers who 









































TABLE 1.—Tests or Om ENGINE WITH BELT-DRIVEN BLOWER. 
Induction at 84 in. Hg above atmospheric pressure. Induction at atmospheric pressure. 
Output. | Consumption. | Output. Consumption. 
Test, | 2 gp pegs ; 
| Total Lb. per || Total Lb. per 
B.H.P. BM.E.P. | tb. per | BHP. |} B.H.P. B.M.E.P. Ib. per B.H.P.- 
hr. | hr. | hr. hr. 
| | 
A 871 93-6 326 I 643 69 0-367 
B 996 106-8 384 J 485 52 0-373 
( 860 93-4 325 k 395 42-3 0-387 
D 850 00-8 321 l 140 15 0-54 
k 661 71-0 245 N 652 69-8 0-366 
h 419 45-0 161°5 oO 77-9 0-372 
G 190 20-45 93-4 
| | 
Premier pressure-scavenge engine in another appli-; Taste I1.—Comparisons of Fan and Exhaust Turbo 
cation by observing that “the scavenging air is Blower Pressure Charging. 
supplied to the cylinders by the pump mounted pear ee ee 
above, whose piston is actuated from the main Fan Pressure Exhaust Turbo 
, ‘ Charged. Pressure Charged. 
crank by means of a light connecting rod working | 
on an extension pin from the main connecting-rod | ~ . ey 
brasses. This arrangement has been extensively on en pa Ridin 
applied by the Premier Company. Altogether, Out- tion tion Out- tion tion 
ne re supplied ne , 57,000 h. rj V _ put. Ib. per Pres- put | Ib. per Pres- 
th y have sup} li in arly 57, h P. with cylinder | BMLE.P.| BALP sure. B.M.E.P.| B.H.P. sure. 
diameter up to 39 in. and stroke 48 in. The design per hour.| in. Hg. per hour.| in. Hg. 
is good...” He also quoted Mr. Percy Allen’s | . 
remarks that, in the Premier engine, a separate 45-0 0-985 g.5 51 0-391 2.0 
air pump driven off the big end of the connecting 71-0 0-370 8-5 60-5 0-388 | 2-75 
. . 93-5 0-374 8-5 75-0 0-377 3-87 
rod was used to supply the air to the scavenging! 494.2 0-386 8.5 89.5 0-37 4-125 
charge. “Mr. Hamilton, the designer of these 96-0 0-: 5-875 
109-5 0-5 6-875 


engines, has always consistently held that a positive | 
scavenge of this kind is advantageous, the argument | 
being that the interior of the combustion chamber is | 
effectively cooled and the lingering products of | 
combustion likely to cause pre-ignition are effec- 
tively expelled ; and that, with this arrangement, 
the engine will develop more power for a given 
amount of gas, even after taking into account the 
extra friction of the air pump, which is estimated 
at 2 per cent. to 3 per cent. of the total power 
developed, and there seems to be no doubt that a 
positive scavenge permits a higher degree of com- 
pression than when a portion of the products of 
combustion is left in.” 

“our years later than Hamilton’s patent for pressure 
scavenging, James Atkinson, then chief engineer 
to Messrs. Crossley Brothers, Limited, at Openshaw, 
brought out his induced-scayenging system. This 
included a peculiar conforn ation of the combustion 
space behind a gas-engine ‘piston, intended to 
encourage entire evacuation of exhaust products 
and their replacement by cool air under the sub- 
atmospheric pressure effect caused by the impetus 
of outwardly flowing exhaust gases through a pipe, 
about 60 ft. long, to a silencing or expansion 
chamber, and thence to atmosphere. 

During ensuing years, similar “ tuned-exhaust ” 
systems have been devised, mainly in connection 
with obtaining improved results from crankcase- 
compression two-stroke cycle engines, but with 
comparatively little success, especially when variable 
speeds have to be provided for. Induced scavenging 
is now practised for four-stroke engines by the use 








are licensees of the Continental exhaust turbo- 
blower system of pressure charging have been 
unusually condemnatory in avowing that the British 
system is inferior, and in claiming that utilisation 
of exhaust energy that otherwise would be “ wasted ”’ 
must obviously possess superior advantages. At 
first sight, admittedly, it does appear that the utilisa- 
tion of exhaust-gas energy for boosting induction 
air to engine cylinders must be extremely efficient 
and decidedly attractive ; but, on comparison with 
Hamilton’s system, these first impressions become 
somewhat blurred, and the British method is found 
to possess definite advantages which are very real, 
though less apparent. 

An exhaust-pressure driven turbo blower, ipso 


facto, implies the existence of gas pressure within 


an engine cylinder, resistant to the motion of the 
piston during its exhaust stroke. This entails 
the proportionate augmentation of the fuel taking 
part in combustion, to overcome the additional 
pumping loss. Not only so, but the mean resistant 
exhaust pressure prevails until the air-inlet valve 
is opened. The entering air, therefore, has to be 
sufficient in pressure and volume to cool the 
cylinder walls and other hot spots, and to purge 
the cylinder contents from all residual gases. This 
means that a further pumping loss occurs, which 
again adds proportionately to the amount of fuel 
to be injected at each power impulse. That work 
is done by the engine piston on the exhaust gases 
is proved by the fact that the mean temperature is 





tion air is increased, not only by the work of com- 
pression in the blower, but by conduction from the 
surfaces of the turbo blower itself ; and, therefore, 
for the same weight of oxygen, a considerable 
increase in volume dealt with has to be countered. 

An idea of the resistant pumping loss in the 
Continental system of pressure charging by exhaust- 
gas operated blowers is gained by reference to a 
representative light-spring indicator diagram of the 
exhaust and induction strokes, reproduced in Fig. 8, 
opposite. The line E traces the exhaust pressure 
curve sloping from R, a point early in the exhaust 
stroke, to A, a point at or about which the admission 
valve opens. The lower curve, that of the pressure- 
charging stroke, shows a practically uniform pressure 
from the loop at A to the left-hand end of the 
diagram, at which point, C, the compression stroke 
commences. It will be noted that all the curves are 
well above the atmospheric line, X Y, and that 
the internal resistances are indicated by the differ- 
ence between the “resistance” area X RA Y X 























and the “assistance”? area, X CA YX. Even a 
TABLE III.—Working Results with Independently-Driven 
Blowers. 
a l l oe 
| Units Fuel | Lb. per | Lb. per | Lo 
En- G ; Used. Unit B.H.P. Hours He 
rvener- ours 
gine. ated Gener- per Run per 
Tons. ated. Hour. Hour 
oe eee all ‘ene Tea RD ips 
A |2,506,418| 618 0-55 0-387 | 4819-5 | 520 
B |: B13) 534 0-516 | 0-362 | 4429 | 524 : 
c | 554 0-515 | 0-361 | 4573-5 | 537 } 
| casual glance will disclose that the “resistance ’’ i 
area is far greater than the “assistance” area. i 


| atmospherically-charged engines, persists more or less 


| cannot be relieved when pressure-charging loses its 





| strokes of the four-stroke cycle. 


This additional pumping loss, as compared with 





all the time that the engine is in operation, and 


raison d’etre; that is to say, when the load falls 
within the range of atmospherically-induced charges. 
It is a heavy premium to pay for the occasional 
demand for “* boost ” outputs. 

Hamilton’s system of pressure-scavenging, as 
now provided from an independently-driven source, 
has at the outset the advantage that “ boost ”’ 
entails no proportionate expenditure of fuel unless 
and until the engine output is required to exceed 
atmospheric brake horse-power ratings. It can be 
switched “‘on” or “off” at will. Moreover, the 
superiority of positive pressure scavenging is 
shown by the light spring indicator card, Fig. 9, 
lettered similarly to Fig. 8 for ease of comparison. 
It will be seen that the exhaust resistance is practi- 
cally that normal to atmospherically-charged 
engines, because the expansion of exhaust products 
is continued until the pressure is only slightly 
above atmospheric. The reduction of exhaust 
pressure within the engine cylinder results in lower 
mean internal temperatures and less residual gases 
to be scavenged; therefore, the volume of air 
required for the same adequacy as that acquired 
by the exhaust-turbo blower method is considerably 
reduced. Density variations of entering air are 
restricted to closer limits. The “ resistance ” area 
X R Y X of Fig. 9 is much less than the “ assist- 
ance ’’ area X C A Y X, and from this it is evident 
that a very considerable proportion of the power 
absorbed by the pressure-charging mechanism— 
whether integral or independently driven—is 
returned to the cylinder to assist, and not to resist, 
the piston during what are often called the idle 











A practical advantage of the independently- 
driven pressure blower in the British system is that a 
breakdown or other mishap of the pressure-charging 
unit does not entail stoppage of the engine ; it 
can carry on under atmospheric-charging conditions, 
whereas, with an exhaust turbo-blower failure, it is 
quite otherwise. Neither are any special or compli- 
cated arrangements imperative in the lay-out of 
exhaust systems. 

Changes of load with the Hamilton system do not 
temporarily affect combustion efficiency, as in the 
Continental method. With the latter, the exhaust 
turbo-blower speed varies with the load and any # 
sudden load increase means that, until the turbo- 
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Mean Pressure 10-4 0b, per Sq. In. 
Estimated Suction Temp. 50°C. 


Maxima Tamnp. of Explosion 1650°C. 
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TURBO-DRIVEN BLOWER 
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Fig.9. PRESSURE-SCAVENGE BLOWER 
a 
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blower has increased its speed, the air supply is 
relatively temporarily deficient and maximum 
efficiency of combustion is only attainable after the 
event. With the blower working at constant speed 
and uniform output, an ample supply of air is 
maintained at all times, whatever the additional 
rates of fuel injection that the governor regulation 
admits per impulse. There is, consequently, no 
relative dearth of combustion air at any time. 

Recent commercial brochures make much of the 
fact that the power absorbed by the independently- 
driven blower must be taken into account when 
comparing Hamilton’s system with exhaust turbo- 
blowers. It has been pointed out already that 
the resistance losses of the exhaust turbo-blowers 
are effectively cloaked, and also that the pumping 
losses of pressure-charged engines on the Hamilton 
system are so much reduced that a large proportion 
of the power absorbed externally is restored intern- 
ally—a fact that is sometimes overlooked. 

In July, 1936, the writer made a series of tests 
on a six-cylinder oi] engine which was erected 
eventually at the Tir John electricity station at 
Swansea. The blower was driven by Vee belts from 
the engine crankshaft, for the purpose of the tests, so 
that all power absorbed by the blower mechanism 
was in addition to that absorbed by the Heenan and 
Froude hydraulic brake used to determine the 
brake horse-power output; in other words, the 
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(ne74) Fuel Consumption... Lb.per Hour 
brake horse-power was with all engine and pressure 
charge losses taken into account. Table I, on the 
opposite page, shows the figures obtained. 

These results are plotted on the chart, Fig. 10, 
on this page, for ready comparison, and differentia- 
tion of the “ pressure-charged ” and ‘ atmospheri- 
cally-charged ” figures is made by symbols. It is 
obvious that the bogey of blower loss is argumenta- 
tive only. In practice there is nothing really in it, 
but, in order to assess just what it amounts to 
the writer made three further tests at normal 
speed, but with the engine dead “light.” With 
the dynamonswter removed and the blower belts 
removed, the rate of fuel consumption was 34-5 lb. 
per engine-hour. With the blower belts on, but 
with atmospheric charging only, the fuel consump- 
tion increased to 38-5 lb. per engine-hour. With 
pressure-charging at 8} in. Hg. above atmospheric, 
the rate of fuel consumption was increased to 
47-75 lb. per engine-hour. The maximum increase, 
therefore, amounted to 47-75 — 34°5, or 13+25 Ib. 
per engine-hour. Thus it can be stated that, for 
an additional 13-25 lb. per hour to normal fuel 
consumption, this engine, atmospherically rated at 
650 brake horse-power (70 b.m.e.p.), could operate 
at 870 brake horse-power, or at more than 30 per 
cent. increase in output. The full test results 


showed that thin increase was obtained when the 
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CO, and O, constituents in the exhaust gas were 
|the same under both atmospheric and pressure- 
|charged conditions, namely, 6-0 per cent. and 
12-6 per cent., respectively. Closely similar exhaust 
| temperatures were observed in both cases. 

| On a pressure-charged output of 870 brake horse- 
| power, consuming 325 Ib. of fuel per hour, the 
| additional net pumping loss due to blower operation 
| of 13-25 lb. per hour'is of the order of 4 per cent. 
for an increase of 30 per cent. in output in the case 
| cited. The blower losses are all too readily accepted 
as detrimental to the Hamilton system. Unfortu- 
|nately, the similar resistances with the exhaust 
| turbo-blower, of probably higher order, cannot be 
| so readily assessed. 

Some years ago, the writer had the opportunity 
| of testing, for a well-known British firm, an engine 
| equipped with an exhaust turbo blower, and it is 
| interesting to compare the results with an engine 
working on a modernised Hamilton system. For 
uniformity of presentation the results are given in 
Table Il, opposite, on an output consumption basis 
of brake mean effective pressure and |b. per brake 
horse-power per hour. 

The figures show that, while both systems are 
good, the effect of a real pressure scavenge has the 
advantage in what might be well described as prac- 
tical combustion efficiency over a wide range. It 
must be realised, however, that, in the minds of 
some critics, test-bed results are likened to the 
popular conception regarding statistics—they can 
be made to prove anything! The writer does not 
agree with that type of cynical‘ utterance, and, 
fortunately, through the courtesy of a well-known 
East Anglian engineering firm, is able to quote 
actual results, throughout a year, of three engines 
equipped with independently-driven pressure-char- 
ging blowers, switched in and out as the attendants 
deemed ‘to be warranted by changes in load. 
Generally, the instructions are that, when the 
exhaust thermometers indicate a mean temperature 
of exit gases much exceeding 600 deg. F., the blower 
is switched on, so that further increases of load 
shall involve little or no further rise in exhaust- 
thermometer readings. When the load falls within 
atmopsheric rating limits, the blower is switched off 
and pressure-chargiyg ceases. Table III, on the 
opposite page, summarises the logged records for the 
year 1939. The figures speak for themselves, both as 
regards reliability and economy of fuel consumption ; 
and they reflect normal operating conditions of a 
factory power plant, where no interest is taken in 
the conflicting clauas of competitive systems of 
pressure charging. Beyond all doubt, the figures 
lay the ‘‘ bogey ” of -ack of overall efficiency, alleged 
to be inherent in the Hamilton system of pressure- 
scavenging. 











OcEAN OUTFALL SEWER, SYDNEY, N.S.W.-—-By 
invitation of the Metropolitan Water, Sewerage and 
Drainage Board, Sydney, Australia, a party of engineers 
recently paid a visit of inspection to the southern and 
western suburbs ocean outfall sewer, the construction of 
which is now practically complete. It is stated, in a 
recent issue of The Commonwealth Engineer, that the 
party travelled in five motor cars through the sewer 
for more than three miles. The greater part of the sewer 
consists of twin tunnels, each 6 ft. 6 in. high, by ¥ ft. 6 in. 
wide, and ending in «a tunnel 18 ft. wide and 10 ft. high 
at Long Bay. 











COOLING WATER BY ‘COOLING 
TOWERS. 


By C. 


In some of the older plants employing cooling 
towers, it was asserted that the amount of make-up 
water required for the cooling-water system was | 
approximately equal to the boiler feed, indicating 
that the exhaust steam is indirectly given up to 
the atmosphere. In modern cooling-tower systems 
it is claimed, however, that the tower make-up has 
been considerably reduced. In the transfer of | 
heat from the condenser to the cooling tower, there | 
must be three equal quantities, namely :—(1) The | 
heat given up by the condensing steam, (W, x L) ; 
(2) the heat absorbed by the cooling water (W, 
t,); and (3) the heat given up to the atmosphere 
by the cooling tower (W,f(t)), where W, = the 
weight of steam condensed per unit time, W, = the 
weight of circulating water per unit time, L = the 
latent heat of condensation, W, = the weight of 
air passing through the tower per unit time, ¢, = the 
temperature rise of water in passing through the 
condenser, and f (¢) = some function of temperature 
depending on the specific heat of air, and the 
density of the water vapour in the atmosphere. 

The weight of water circulated for condensing | 
purposes is a multiple of the steam condensed, and 
is usually arranged so that the rise in temperature 
of the water in passing through the condenser is, 
say, 15 deg. to 20 deg. F. This would correspond | 
to a ratio of water to steam of from 70: 1 to 50: 1. 
This has been stated because the drop in tempera- 
ture of the water in passing through a cooling tower 
must always be equal to the rise in temperature 
in passing through the condenser. The cooling 
tower, therefore, does not determine the temperature 
interval of the water passing through it, but only 
determines the temperature at which the water 
leaves. This latter will be referred to as the recooled- 
water temperature. 

The cooling tower gives up to the atmosphere all 
the heat put into it by the circulating water, and 
hence, from the point of view of thermal efficiency, 
is 100 per cent. efficient. Its performance, therefore, 
cannot be expressed in this manner, but since the | 
recooled-water temperature never reaches the lowest 
temperature theoretically attainable, namely, the 
wet-bulb temperature of the atmosphere, we can 
obtain a figure of merit of the water passing through | 
the tower, to that which occurs if the water were 
cooled to the wet-bulb temperature. The perfor- 
mance coefficien€ is, therefore, 


H. Frevvra. 


where ¢, = the temperature of the water entering, 
t, = the temperature of the water leaving, and 
t, = the wet-bulb temperature. The recooled water 
temperatures plotted against the performance co- 
efficient for certain assumed conditions are shown 
in Fig. 1. 
From the definition, it will be obvious that for a 
coefficient of 100 per cent. the recooled-water 
temperature will equal that of the wet bulb, while | 
for a zero coefficient the recooled-water temperature 
would be infinite. Neither of these extremes occurs 
in practice ; the point on the curve at which a tower | 
would work under the specified conditions would 
depend initially on its design, but may deteriorate 
due to choked nozzles, broken troughing, air leak- 
ages, or overloading. Any reduction in the value 
of the coefficient will entail a rapid rise in the 
recooled-water temperature, as will be apparent 
from Fig. 1. The reason for the performance | 
coefficient being usually below .bout 50 per cent. | 
is due to the frictional resistance to air flow in its 
passage through the tower. This will be composed | 
of friction between the air and water in contrafiow, | 
and also between the air and the timber stack, 
troughing, sides of the tower, and bracing, if any. 
The friction between the air and water is beneficial, | 
since it promotes heat transfer, firstly by its motion | 
along the upstream surface, and also by causing | 
evaporation from the downstream area of the drop- 
lete where a partial pressure must exist. Table I, | 
on this page, has been drawn up to indicate the | 
effects of air friction on the tower performance. | 
The following assumptions have been made :—| 
The drop in temperature of the water is 20 deg. F. ;' 
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the air to be saturated when Senaiia the tower, and 


| to have a temperature of 5 deg. F. below that of the 


water entering. The dimensions and capacity of the 
tower are as follows :—Height, 140 ft. above air 
vents ; area of air inlet, 3,050 sq. ft.; air inlet at 
60 deg. F. and 70 per cent. relative humidity, 
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55 deg. F. wet-bulb temperature ; 
15,000,000 Ib. per hour. 

In compiling the table the recooled-water tem- 
peratures have been taken from Fig. 


absorbed by one pound of air in having its tempera- 


water quantity, | 


1 for the | 
coefficient stated, and the temperature of the air | 
leaving the tower has been computed from this. | 
Column 3 of Table I states the heat which would be | 


Py2 = vapour density at outlet lb. per cub. ft. ; 
L = latent heat of vaporisation in B.Th.U. per Ib. ; 
and p, = density of air lb. per cub. ft. Now since the 
heat to be extracted from each pound of water 
must be 20 B.Th.U. (for a drop of 20 deg. F.), 
therefore, the ratio of air to water will be found 
by dividing 20 B.Th.U. by the heat extracted per 
| pound of air under the temperature conditions 
previously found. This ratio is given in column 4 
of Table I. From this it will be seen that the lower 
the coefficient, the less the volume of air induced 
to pass through the tower. From a knowledge of the 
tower dimensions and the air: water ratio, the 
velocity of air entering the tower can be calculated, 
as indicated in column 5, Table I. 

In the case under consideration the velocity at 
entry is given by :— 








Wy R 

3,600 A p,’ 

where W,, = the weight of water passing through 
the tower, i.e., 15,000,000 lb. per hour; R = the 
ratio of air to water; A = area of air inlet to tower 
(3,050 sq. ft.) ; and p, = density of air at inlet, lb. 
per foot. From this computed velocity, the velocity 
head in inches of water can be found from the 
formula 


v= 


pa V? 


+= 18-27" 


The total head can be calculated by considering 

the pressure difference caused by the difference of 
| density of the columns of hot and cold air inside 
and outside the tower. This will be 


h = 1 (pay — pag) lb. per square foot, 





or 





| h= — X 140 (par— pag) in. of water, 
| for a tower of 140 ft. above the air vents. 
| Values of total head are indicated in column 7, 
and friction head is added in column 8, being 
determined by subtracting the values obtained in 
column 6 from those of ootnmnn 7. 

Curves a and c, in Fig. 2, show the total head 


seal velocity head, respectively, and it will be 


















































TABLE I.—EFFrects OF AIR FRICTION ON TOWER PERFORMANCE. 
1. —- 3. 4 | 5 6 7 | 8 9. 
| ) Rethink a a | | | | 
on | Temp | | | | Total 
Ber Temperature. | of Air | Heatin ised Friction 
Sodaee Deg. F Saute 1 Ib. of Lb. of | Head 
~ - ~ rs 100" | Air at Air |_ Aljr v slosity — Pasties : 
a ~- this per Lb. | Velocity. Head y ng Velocity 
Coetti- | per cent. | Temmere- | Water to  ~ re Head 
cient. Enterin, Leavir Relative | cane. | 2. j 
‘ e: | ‘8: | Humidity. , | Column 2. | 
- 
Per Cent. B.Th.U. | | Ft. persec.| In. of | In.of | In. of 
} | | | Water. Water. Water. 
30 126 106 |} 121 82-05 | 0-243 4-39 0-00437 | 0-2634 | 0-2591 59-29 
40 | 105-38 | 85°38 | 100-8 | 45-3 | 0-441 7-698 0-0134 0-182 | 0-1688 12-6 
SO } 95-5 75°5 | 90-5 | 30-1 | 0-667 12-05 00-0328 | 0-1343 0-1015 3-094 
60 | ay | 69 | 34 23-1 0-865 15-63 0-0553 0-1035 | 0-0482 0-8732 
i ' } 
TABLE II.—Coouine Towers aT Hams HALL POWER STATION. 
ee —— : ‘ 
| | 1. | 2. 3. 4 | 5. 6. 7 8 | 9 
i | 
Water | Temp. | Heat in Total 
Per- — | of Air | B.Th.U Lb. of dis | Friction 
form- Leaving | per Ib. of Air low Sorres- Head. 
ance | at 100 Air at y Velocity bt ma ponding —— Velocity 
Coetti- ——— =! Bee Cont. this Lb. of , 7 to Temp. - | Head 
cient. Ent Leavy. | Relative | Tempera- | Water. in . 
i gl Humidity. ture. Column 2, 
ng. — ing | 
———— “ - 
Per cent. | Ft. per sec.| In. of In. of In. of 
Water. Water. Water. 
Guaranteed 45° v2 90 32 0-531 8-93 0-0179 0-225 0-207 11-69 
Test 43-21 91-4 4/8 3u-4 25-6 0-537 9-202 0-019 0-1617 0-1426 | 7°51 




















|ture and relative humidity raised from 60 deg. F. 


and 70 per cent. to the outlet temperature at 100 per 
cent. relative humidity. This is calculated from 
| first principles as follows :— 


L 
H = 0-238 (tg — 4) +— (eva— pva)> 
Pa 
where ¢, = dry-bulb temperature at inlet deg. F. ; 


t,= dry bulb temperature at outlet deg. F.; 
py; = Vapour density at inlet lb. per cub. ft. ; 


observed that the head lost in friction increases 
enormously as the performance coefficient decreases. 
The point on the curve at which the tower will 
normally function depends upon the friction 
encountered by the air in its passage through the 
tower. In the case of the reinforced-concrete 
unit under consideration with a coefficient of 50 per 
cent., the loss due to friction as read from the curve 
will be 0-104 in. of water, with a velocity head 
of 0-33 in. Had, however, the friction encountered, 
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while bringing about a cooling effect of 20 deg. F. | 
in the water been 0-137 in., then the amount of 
air passing through the tower would have been | 
reduced and the performance coefficient reduced to | 
45 per cent. in turn. In Fig. 2, a curve b showing | 
the total head for a tower of 70 ft. height is included. | 
This would be the curve for wooden-type tower. | 

From Fig. 1, the corresponding re-cooled water | 
temperatures can be found for the coefficient noted | 
as being possible for wood and concrete towers 
set out in Fig. 2. It will be seen that for a 20 deg. F. | 
drop, the re-cooled water temperature of the | 
wooden tower at 45 per cent. would be 80 deg. F. | 
while that of the concrete tower would be 75 deg. F. 
Although the water-temperature drop of 20 deg. F. | 
is rather high for power-station practice (a more | 
usual figure being 15 deg. F.), the effect of this | 
on the recooled-water temperature is not marked ; | 
probably for the 15 deg. F. temperature drop the 
recooled-water temperatures would be about 1-5 deg. 
to 2-0 deg. F. lower than those quoted above. 

Data published* relating to the performance of 
cooling towers at Hams Hall power station capable 
of cooling 2,666,666 gallons per hour through 17 deg. 
F., show that these have a designed coefficient of 
45-9 per cent. with inlet air at 55 deg. F. and 75 per 
cent. relative humidity. Table II, opposite, gives 
data of the guaranteed and test performances. The 
height of the tower above the air vents is 195 ft. and 
the area of the air inlet is approximately 5,750 sq. ft. 
In the test, 2,736,900 gallons of water per hour were 
cooled through 13-74 deg. F., with air at 65-1 deg. F. 
and 75-2 per cent. relative humidity. Under 
test the quantity of water cooled was thus slightly 
greater than the nominal value, although the 
temperature drop of the water was less; that is, 
the total heat input was less. In this test, the 
resistance to air flow seems to be less than that 
expected in the design, since for a smaller value 
of the temperature rise of the air passing through 
the tower (with a consequently less total head to 
cause air flow) the velocity head is higher than the 
guaranteed figures indicate. 

Great strides have been made in recent years 
with the advent of the Mouchel reinforced-concrete 
hyperbolic tower, which, owing to the great heights 
to which it can be built, can be designed for much 
more intense draughts than were formerly possible 
with the wooden type of tower, and, moreover, the 
resistance to air flow has been reduced by careful 
planning of the water- and air-distributing systems, 
the latter including the streamlining of the trough 
system. The designers of this type of tower have 
constructed towers for special purposes having a 
performance coefficient of slightly over 70 per cent., 
giving a recooled-water temperature only slightly 
greater (say, by one or two degrees) than that of 
the adjacent river, this, of course, being during the 
summer months. 

Finally, it may be mentioned that, in addition to 
the improved cooling properties of the Mouchel 
tower, the replacement of a battery of wooden 
towers by a small number of reinforced-concrete 
units has simplified the plant layout, and consi- 
derably reduced the friction losses in pipe lines, 
with reduced pumping losses. 








| 
MARINE DIESEL ENGINES.—Two catalogues recently | 
issued by Messrs. Crossley Brothers, Limited, Manchester, | 
11, are of particular interest, owing to the large amount of | 
useful information given. The first catalogue, devoted to 
direct-reversing scavenge-pump marine Diesel engines, | 
for example, incorporates a very clear and detailed 
description of the manner in which an engine operating | 
on the two-stroke cycle works, the description also | 
including full particulars of such features as the lubri- 
cating system, reversing gear, manceuvring gear, and the 
essential ancillary apparatus. The same catalogue also 
deals with the applications of the marine Diesel engine, | 
and the advantages of this type of engine for passenger | 
vessels, coasters, tankers, and other types of craft are | 
pointed out. A number of installations are referred to, 
but the wide range of application is better brought out 
in the second catalogue, in which installations are dealt | 
with exclusively. Some 60 examples are shown, ranging 
from a twin-screw passenger vessel to barges. 














Lid 

* “The Design and Operation of Hams Hall Power | 
Station,” by F. W. Lawton, JI. Inst. Elec. Engrs., vol. 85, 
No. 514, pages 497, 501. 


30,000-KVA., 132/33 KV. MOBILE 
TRANSFORMER. 


Tue problem of designing large transformers with 
a greater degree of “ portability” than those of the 
ordinary pattern arose some time ago in connection 
with the provision, under what may be called normal 
conditions, of spare plant for the Grid. Recently, 
of course, it has become more important as the need 
for building up a pool from which equipment co 
be drawn to replace that damaged by enemy action 
became evident. Before that need occurred, however, 
a number of _— spare three-phase transformers 
had been built and deposited in the main Grid areas, 
and we are indebted to Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford k, Manches 
ter, 17, for the information regarding their design and 
construction given below. 

These transformers were manufactured to the 
standard Central Electricity Board specification and 
were fitted with on-load tap-changing equipment for a 
range of 20 per cent. on 132 kV. The cooling arrange- 
ments were of the usual type and consisted of sepa- 
rately banked radiators with natural cooling for use 
up to half load and additional cooling for the full 
rating. The necessary degree of “ portability’ was 
achieved by constructing the cooling equipment, such 
as radiators, oil pumps and fans, as complete self- 
contained units, which could be transported by road 
or rail in one piece. For transport, however, it was 
necessary to remove the terminal bushings and the 
oil conservator and to disconnect the cooling equipment 
from the transformer tank. All these items had to be 
transported separately and re-assembled when installing 
the transformer at any site. This work of erection 
took several days. Even so, a considerable saving 
of time over that required for the erection of a large 
grid transformer of normal design was obtained ; 
such erection might take several weeks owing to the 
cooling equipment having to be dismantled for trans- 
port and reassembled on site. 

Subsequent consideration indicated the desirability 
of having available spare transformers which, in case 
of emergency, could be connected to the line and 
put into service immediately after arrival on site. 
The large mobile transformer was, therefore, developed 
for this purpose. This took the form of a self-contained 
unit, complete with all fittings and accessories attached, 
and filled with oil ready for service. The principal 
problem in this connection was to design a 132-kV 
transformer of the highest possible rating that could 
be transported within the limits of the British railway 
loading gauge. This gauge is, of course, rather re- 
stricted in comparison with those of some other coun- 
tries. A design was, therefore, prepared for a maxi- 
mum continuous rating of 30,000 kVA, and the 
Metropolitan-Vickers Company have built five trans- 
formers of this size for the Central Electricity Board. 
The railway loading restrictions necessitated the use of 
intensive forced oil cooling with air-blast coolers and 
the abandonment of the large radiators which, in normal 
transformer designs, provide sufficient natural coolin 
on loads up to 50 per cent. of the full rating. On-load 
tap-changing equipment had also to give place to off- 
circuit tap switches, as the space on the tank end 
normally occupied by the on-load tap changers was 
required for the built-on oil coolers. 

The appearance of a transformer of this type will be 
clear from Fig. 1, on Plate XX XIII, which shows one of 
the 30,000-kVA units mounted on a rail truck ready for 
transport, Its total weight, complete with accessories 
and filled with oil, is 73 tons. The type of truck utilised 
is of the side-girder suspension type. This allows the 


transformer to be slung between the side girders and the | 


whole of the height between the rail level and the top 
of the loading gauge to be utilised. The truck in the 
illustration is an 80-ton low side-girder suspension 
type vehicle of the London Midland and Scottish 
Railway Company. The same illustration shows the 
supporting feet which are welded to the side of the 
tank and rest on the upper face of the side girders of 
the truck. These feet extend upwards to the tank- 
lifting lugs, which also serve the purpose of supporting 
brackets when the transformer is slung on a truck of 
the high side-girder type, such as the 70-ton truck of 
the London and North Eastern Railway and the 120-ton 
truck of the Great Western Railway. Adapter pieces 
under these lugs are provided to suit the 120-ton high 
girder trucks of the London Midland and Scottish 
Railway. The profile of the transformer within the 
loading gauge when mounted on a high-side and low- 
side truck, respectively, is shown in Figs. 6 and 7, on 
page 604. The restrictions imposed by road transport 
are not so severe as those by rail, and had the former 
only to be considered a higher rating than 30,000 kVA 
would have been possible. This increase in output was, 


to utilise alternative forms of transport, Fig. 2, 
Plate XX XIII, shows a transformer on a road trolley. 
The cooling of the transformer is effected by forced 


| oil circulation with air blast, this system being adopted 


|as being the most intensive with the small space 
| available for the coolers. As will be seen from F ig. 8, 
| page 604, the coolers are mounted on one end of the 
| transformer tank and comprise duplicate units, each 
| of which is capable of dealing with half the total 
| losses at full load. The coolers were specially designed 
for these transformers by Messrs. Serck Radiators, 
Limited, Birmingham, in co-operation with the trans- 
former manufacturers, and the contour is shaped fo fit 
| that of the truck side girders. The cooling fans and oil 
pumps, which aro of the glandless type, are mounted 
on the top of the cooler just within the loading gauge. 
The tank is provided with an oil conservator, explosion 
vent, and the other fittings usual on a large transformer. 
The oil conservator consists of a flat rectangular 
chamber which is mounted on the top cover and is 
shaped to the contour of the top of the railway loading 
gauge. It is provided with screwed lugs into which 
jacking screws can be inserted, so that it can be raised 
and a Bucholz protective device inserted between it 
and the cover. Operation is, however, quite feasible 
without the Bucholz protector and with the conservator 
in the “‘ down” position. 

A special problem was how to mount the terminal 
bushings permanently in a ition that came within 
the loading eras The usual arrangement of mounting 
the terminals on the top of the tank cover had to be 
abandoned and the 132-kV bushings are mounted in 
a pocket at the right-hand end of the tank, as shown 
in Figs. 1 and 4, Plate XXXIII. This pocket is also 
shaped to suit the contour of the truck and the top 
of the highest bushing is just within the loading gauge. 
The low-tension (33-kV) terminal bushings are mounted 
on the top of the front side of the tank and are set at an 
angle so that, while giving the necessary electrical 
clearances, they fall just within the loading gauge. All 
the terminal bushings are arranged on pockets which 
are designed so that any bushing can be replaced in 
case of damage without it being necessary to drain any 
oil from the main tank ; the delay is therefore a mini- 
mum. The method employed for doing this is shown in 
Fig. 5, page 604, which is a section through one of the 
132-kV bushings. As will be seen, its inner end is 
shrouded by a pot-shaped porcelain shield, which is 
fixed pinged in the terminal chamber on the tank. 
An oil-tight barrier is thus formed between the bushing 
and the oilin the tank. The terminal side of the shield 
is piped up to the tank through an isolating valve. 
Access covers are provided on the sides and base of the 
terminal chamber to facilitate replacement of the 
porcelain shields. It is only in this case that it will be 
necessary to draw off oil from the tank. 

The high-tension and low-tension bushings, which 
were supplied by Messrs, Micanite and Insulators 
Company, Limited, Walthamstow, London, E.17, are 
of the condenser type, with solid filling inside the porce- 
lain rain sheds. This solid-filled type of bushing, it is 
claimed, is particularly suited to the design of these 
transformers owing to the fact that the bushings 
are all set at steep angles to get them within the 
loading gauge. This type of bushing is shorter in 
overall outside length, as no expansion cap is required. 
On the contrary, with compound or oil filling, an expan- 
sion cap is usually necessary and has to be abnormally 
long when the bushings are mounted at an angle. 
The porcelain weather sheds are encased in woven wire 
guards, as shown in Fig. 1, Plate XX XIII, to protect 
them during transport and storage. To facilitate the 
connection of the transformer to the high-tension and 
low-tension overhead lines and to relieve the terminal 
bushings of strain, post insulators are provided which 
are mounted on detachable supports. ‘These supports, 
as shown in Fig. 4, Plate XX XIII, are designed to be 
fixed on the transformer tank. In this illustration, too, 
the oil conservator is shown raised on the jacking screws 
into the higher position for the insertion of the Buch- 
holz protective device. The protector itself, however, 
is not visible as it is located between the conservator 
and the tank cover at the far end. 

The electromagnetic design of the transformers 
presented no abnormal problems and followed estab- 
lished practice. The active part is of standard core- 
type construction, The cores have three lugs and 
the windings are of the single-concentric type with 
continuously wound coils from top to bottom. Fig. 3, 
Plate XX XITI, shows the general features of the design. 
Voltage tappings for +2-86 per cent. and +7-15 per 
cent. are provided on the high-tension windings. Elec- 
trically these are near the neutral end, and spatially 
they are distributed at two points along the core length. 
The tappings are connected to off-cirouit tapping 
switches, one for each phase. There are individual 
operating handles on the cover of each tank. Although 
the tapping range of 14-3 per cent. is less than the 20 per 
cent. on the normal Grid transformers, the actual 
voltages of the fan tappings are the same in the two 








| however, outweighed by the advantage of being able | cases. In an emergency, therefore, the transformers 


| 


of both types could be operated in parallel on any 
of these tappings. 

| Each main transformer is provided with an auxiliary 
| transformer, which is incorporated in a separate 
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chamber at one end of the tank. This transformer is 
rated at 30 kVA and on its high-tension side is con- | 
nected directly to the 33-kV terminals of the main 
transformer. These connections are made internally | 
through oil submerged bushings in the junction wall | 
between the main tank and the auxiliary transformer | 
chamber. The oil in the auxiliary chamber is thus 
isoiated from that in the main tank and failure of the 
auxiliary transformer will not, therefore, disturb the 
main transformer. The auxiliary transformer is pro- 
vided with a separate relief vent and oil conservator. | 
The secondary, 400-volt, side of the auxiliary trans- 
former is connected through the terminals into a fuse 
chamber mounted alongside and containing fuses for the 
auxiliary circuits for the oil pump and fan motors, and 
for lighting and other services on the site. The trans- | 
former is thus completely self-contained and is not | 
dependent on an auxiliary external circuit for the fan | 
and pump-motor supply. 

It is of interest to note, in conclusion, that British 
manufacturers have agreed on a considerable degree 
of standardisation in the design and construction of 
mobile transformers. A common general arrangement— 
dictated largely by transport considerations—of trans- | 
former, terminal positions and cooling plant has been | 
evolved and the principal fittings snd accessories have | 
been standardised so that common and interchangeable | 
spare parts can be used. For instance, the terminal 
bushing and line insulators have been standardised 
for each voltage class involved and for certain definite 
current ratings. Oil coolers have also been standardised | 
in capacity, construction and dimensions, and all the 
transformers have been built to a performance specifica- | 
tion drawn up by the Central Electricity Board. 











THE MANUFACTURE OF INTERNAL-| 
COMBUSTION ENGINE VALVES BY 
EXTRUSION. 


A NEW extrusion process, adopted recently in the | 
United States for the manufacture of motor-car, | 
aero-engine and Diesel-engine valves, has now been | 
introduced into this country by Messrs. Daniel Don- | 
caster and Sons, Limited, Sheffield. The extrusion | 
press is set up with roughing and finishing dies side | 
by side. A section of the extruding die is shown in| 
Fig. 3, on this page. At the upper end of the die is 
a sleeve in which the press plunger works and below 
this is a taper die for the neck and stem of the valve. 
Below the taper die is a parallel sleeve and an ejector | 
sleeve. A typical set of finishing dies is shown in 
section in Fig. 4, and the various stages in the produc- 
tion of the valve are illustrated in Fig. 1. On the 
extreme left is shown the “slug” which is placed | 
in the extrusion This is sheared or, in the 
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the work is then raised by an ejector pin from below and 
transferred to the finishing dies, in which the head is 
pressed to the final shape. Three extruded valves are 
shown in Fig. 1; that on the right of the blank and 
the one next to it are of silico-chromium steel, while the 
valve on the extreme right is of austenitic chromium- 
nickel steel (to Specification No. D.T.D. 49B). It 
will be noted that the blank and the three finished 
valves have been partly sectioned, and polished and 
etched, to reveal the flow of the grain in the metal, 
the grain being in all cases parallel to the working face 
of the valve. 

A valuable feature of the extrusion process is that 
the pressure exerted by the dies results in a pressing 
together of the structure of the material employed, 
and in this connection an interesting experiment has 
been made. A hole 4 in. in diameter was drilled 
through a slug from which a valve was then formed by 
extrusion. On sectioning the finished valve, which is 
shown in Fig. 2, it was found that a trace of the hole 
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Fic. VaLVE MaDe FROM PERFORATED SLUG. 
culars regarding the processes may be of interest. 
In the forging process a short section is sheared, or 
preferably sawn, from a bar of the steel and heated 
to the forging temperature. The stem is drawn down 
under a high-speed forging hammer leaving a portion 
of the bar untouched for forming the head of the 
valve by pressing or by drop forging in a die. The 
valves produced in this manner are of high quality, 
|as the process enables difficult steels to be suitably 
| treated and ensures that sufficient work is done on 
the piece to break down the ingot structure and control 
the grain flow. The process, which demands a high 
degree of skill, is naturally relatively slow. 

| The electric-upsetting process is employed to a 
| considerable extent for the quantity production, more 
| particularly, of inlet valves and of valves for ordinary 
| duties. A suitable length of bright-drawn or ground 
|rod, of the correct diameter for the stem, is gripped 
| at one end by a movable electrode, while the other 
}end abuts on a plate forming the second electrode. 
|The passage of a heavy current heats the end of 
the rod abutting on the plate and when, after a few 
|seconds, the correct temperature is attained, the 
| movable electrode is advanced forcing the rod against 
| the abutment, thus upsetting the heated portion. The 
| duration of the heating and the rate and amount of the 
| upsetting are pre-determined and are carried out auto- 
| matically for each size of valve and quality of steel. 
The valve blank, after upsetting, has a roughly 
globular head and this is afterwards dropped-stamped 
| or pressed into its final shape in a manner similar to that 
| employed in the forging process. The electric-upsetting 
| Process is capable of yielding very high outputs with 
semi-skilled labour, but it does not appear to lend 
itself to the working of the more intractable heat- 
resisting steels used for heavy-duty valves. 





COMBINED LATHE, MILLING 
MACHINE AND DRILLING 
MACHINE. 


ALTHOUGH as a rule it is sound engineering practice 
to construct machine tools for one specific operation, 
exceptions in the form of combination machines have 
certain advantages. Such a machine is illustrated on 
the opposite page, and combines a lathe, a horizontal 
milling machine, a vertical milling machine and a 
drilling machine. Obviously such a machine is not 
intended for use in quantity production, but is pri- 
marily designed for tool-room requirements or for 
small workshops in which parts are manufactured in 
moderate numbers. As the space available in a tool 
room and also in a small workshop is likely to be 
restricted, the compactness of the combined machine 
| renders it a very convenient tool. At first sight it 





case of high-grade steels, sawn from a bar of the material, | remained in the head and neck only and that, in the | would appear from the illustration that only three 
and its proportions, as regards ratio of length to dia- | stem, the hole had been closed up and had disappeared. | operations are provided for, and that the whole are 


meter, can be varied considerably to regulate the 
work done in forming the valve and to control the direc- 
tion of the grain flow. These have, of course, an 

important bearing on the character and properties of 

the finished valve. The slug is heated to the requisite | 
temperature for extruding and inserted into the sleeve | 
die. The plunger of the press then enters the die, and | 
the hot, plastic metal is forced downwards through the | 
taper of the die, thus forming the stem of the valve and | 
the head, as shown on the right of the slug in Fig. 1. 
The forming of this blank occupies about a second, and 





Incidentally, the direction of flow of the grain may be 
discerned in this illustration. We understand that 
Messrs. Daniel Doncaster’s plant has now been in 
operation for some months and that the products 
have successfully met all requirements, even for 
arduous duty. Moreover, the firm has been able to 
obtain outputs of some thousands of valves per shift, 
as compared with the much smaller output obtainable 
by the hand-forging method. The manufacture of 
valves by the latter and by the electric upsetting 
process however, is to be continued, and brief parti- 





| driven by the motor visible in the background at the 
top of the machine. The horizontal milling machine 
at the left, the drilling machine in the centre, and 
the lathe at the right can all be readily identified. 
|The vertical milling machine is arranged for by 
| removing the arbor of the horizontal milling machine 
and retracting and swinging the overarm out of the 
way. The drilling head is then rotated on the vertical 
column on which it is carried, so that the spindle 
lies above the table of the horizontal milling machine 
| and the drill spindle carries the milling tool. 
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| PROGRESS IN FEED-WATER 
TREATMENT.* 


By C. H. Fettows. 


COMPANY, 
nN (Continued from page 569.) 


CHICAGO, 


COLLOIDAL treating compounds are receiving much 











| attention at the present time, and the chemists in the 
| power-station industry are studying these in an effort 
|to evaluate them fairly. They may be divided into 
| two general classes: those which contain but a single 
| salt or element and are used primarily as oxygen scaven- 
| gers, although in the case of some the abjlity to remove 
silica is reported ; and those which combine with the 
| organic material sodium carbonate or the phosphate 
| salts as the basic reactive elements. Among the first 
class are those which contain colloidally dispersed 
| metallic iron or ferrous salts, and in the second class 
|may be found the organic compounds, extracts of 
| seaweed, hemp, and sugar cane, with which inorganic 
salts may or may not be combined to form the complete 
| treatment. Exact knowledge of the reactions in boiler 
| water of many of these organic compounds is not 
available, but reported success in their use has become 
| widespread, especially in the lower pressure small 
industrial plant and to some extent where rust or 
| deposited scale is to be removed from hot-water systems. 
| In addition to the foregoing processes of treating 
feed water and boiler water, which depend upon the 
| well-established reactions between common chemical 
| compounds and the salts found in industrial waters, 
| there is the rather large variety of so-called electrolytic 
|systems. Such systems depend upon an imposed 
| electromotive force acting in a direction, with respect 
| to the boiler metal, opposite to that naturally occurring 
| as the result of the proximity of the salts and gases in 
the water and the confining metal. Theoretically, such 
systems redirect the natural movement of ions away 
| from the boiler metal, thus preventing their deposition 
| and ultimate accumulation as scale or oxides. Actually, 
| their successful operation in boilers has not been 
| conclusively demonstrated. The impossibility of 
obtaining uniform current densit, on all surfaces of 
| the boiler metal seems to be the principal reason for 
the lack of the general adoption of such systems. 
Although the processes of treatment just discussed are 
applied primarily for preventing scale, some are used 
also in combating corrosion. Corrosion of boiler metal 
in the present high-pressure, high-temperature steam 
| generators presents a more serious problem than that 
lof scale. Distillation, pre-treatment, or external 
treatment can be depended upon to remove success- 
| fully all scale-forming salts. Properly selected and 
supervised internal treatment in the case of some types 
of water can also control the deposition of scale made 
| possible through partial or imperfect treatment outside 
| the boiler. Corrosion, unlike scale formation, however, 
|cannot be so easily controlled. Even though all 
seale-forming salts are removed from the water, 
corrosion of the metal may still proceed. In fact, the 
complete removal of salts capable of forming scale or 
less adherent deposits, intensifies the possibility of 
corrosion of the metal at the higher operating tempera- 
|tures. Dissolved gases, principally oxygen, but also 








The vertical milling machine and the drilling machine 
only are driven by the motor above referred to, the 
control push-buttons of which are not visible. The 
push-button panel, seen near the drilling-machine 
table, controls the motor, situated in the machine base, 
which drives the spindles of the lathe and the hori- 
zontal milling machine. The upper motor is reversible 
and is of $ h.p. at 1,725 r.p.m. It drives the vertical 
spindle by a single Vee-belt on a four-step pulley, 
four speed changes, from 380 r.p.m. to 2,150 r.p.m., 
being obtainable by belt-shifting. The lower motor, 
also reversible, is of ] h.p. at 1,725 r.p.m., and 12 
spindle speeds, from 85 r.p.m. to 1,250 r.p.m., are 


provided. The horizontal milling machine has a 
knee-type support with a vertical traverse of 54 in., 
actuated by a handwheel fitted with a micrometer 


dial. The support carries a saddle 7] in. long by 6 in. 
wide, and has a hand cross-traverse of 3 in. The table 
has a Tee-slotted working surface of 15 in. by 5 in., 
and is provided with an adjustable gib on the saddle. 
The longitudinal hand feed traverse is 10 in. Quick- 
acting locking screws and adjustable dog stops are 
provided. The table and saddle traverse screws have 
precision Acme threads and are fitted with micro- 
meter scales. The spindle is of hardened and ground 
chrome-nickel steel, heat treated, and is mounted in 
ball bearings. The maximum height between the centre 
line of the spindle and the surface of the table is 
54 in. A swivelling vice, with a graduated base, for 
attachment to the table, is provided for use when 
milling small parts. The arrangement of the machine 
for vertical milling has already been described, but it 
should be mentioned that the milling arbor is carried 
in the drill spindle. 


The lathe has a box-section bed of close-grained 


carbon dioxide, are usually the offenders in these 
instances. Too much emphasis cannot be placed 
upon the necessity of oxygen-free boiler-feed water if 
serious corrosion is to be prevented. 

To combat the presence of oxygen, deaecration is the 
most common method used in large power plants, 
although it is not entirely adequate in all cases. Even 
though deaerators may completely remove the oxygen 
from the water entering them, operating conditions 


| semi-steel and is of a length to accommodate work of 
18 in. between centres. The maximum swing over the | 
bed is 9 in. The tailstock has ground gibs, for adjust- | 
ment, on all bearing surfaces, and has a hardened and 
ground quill. For use instead of the fixed centre, a | 
three-jaw Jacobs chuck is supplied. The spindle is 
fitted with a three-jaw universal chuck and the nose | 
is formed to take adapters having tapered shanks. | independent of the deaerators, such as the starting and 
Care has been taken in the design of the compound | stopping of pumps or the starting of main and auxiliary 
slide, to ensure that it is suitable for precision work, All| units, may permit the spasmodic ingress of air to a 
motions of the slide are hand-operated, but the machine | feed-water system beyond the deaerators, and necessi- 
can also be supplied arranged for screw-cutting, in | tate special treatment to “fix” the oxygen thus enter- 
which case a power feed and change gears are fitted. |ing. Treatment in such cases may be sodium sulphite, 
The drilling machine has a table 9 in. in diameter, | colloidal iron, or organic materials such as the tannins, 
adjustable for height, the maximum distance between | chestnut extracts, or similar reagents. Much has 
the chuck and the table surface being 8 in. The| been written regarding these specifics for dissolved 
vertical traverse of the drill is 4 in. Alternative oxygen, especially regarding sodium sulphite. The 
methods of drill feed are provided, viz., a hand lever | fear has been that this salt might decompose in solution 
for sensitive feed and a worm-gear feed actuated by | to produce a gas that, when dissolved in condensed 
a handwheel and having a dial graduated in 0-001 in.| steam, would prove to be corrosive. The present 
The spindle is 1} in. in diameter and is traversed in a | opinion of investigators is that, when sodium sulphite 
quill 24 in. in diameter. Both spindle and quill are | is used in the low concentrations required to combat 
of hardened and ground chrome-nickel steel and the quill | the small amount of oxygen generally present when this 
is mounted in heavy ball bearings. The spindle nose | type of treatment is called for, and in normally function- 
is formed to take a No. 10 Brown and Sharpe collet. | ing boilers, decomposition will not occur. It may 
The machine is made by Messrs. Hannifin Manufac- | occur in solution, however, when the concentration of 
turing Company, 621-631, South Kolmar-avenue, | sodium sulphite is high, or when that salt exists in 
Chicago, Illinois, U.S.A., and is distributed in Great | the dry state, being deposited in “dry ” areas as the 
Britain by Messrs. Broadway Engineering Company, | result of imperfect circulation. 
Limited, Carlisle-road, Hendon, London, N.W.9. | As already mentioned, carbon dioxide as well as 
| oxygen is now looked upon as being a primary offender 











PRODUCTION OF OIL IN ALBERTA.—Ths mineral-oil | * Paper presented at the Spring Meeting of the 


production of Alberta, Canada, totalled 7,528,793 barrels | American Society of Mechanical Engineers at Worcester, 
‘ Massachusetts, U-S A., May 1 to 3. 1940. 





in 1939, compared with 6,742,039 barrels in 1938. Abridged, 
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in the development of corrosion. The removal of this 
gas from systems handling large quantities of condensed 
steam materially reduces the corrosion of the lines 
carrying the condensate. Raw waters containing high 
concentrations of bicarbonate and carbonate salts 
have been successfully treated to eliminate nearly all 
the carbon dioxide potentially available. Treatment 
in such cases involves acidification with highly ionised 
acids (sulphuric or phosphoric), aeration, or gasification, 
followed by final deaeration. 

Recently there have come to light several instances 
of a type of corrosion in which dissolved oxygen is 
not considered a factor. Grooving, serious pitting, 
and cracking have occurred on the steam side of boiler 
tubes, which in some cases is the upper inside surface. | 
Such studies as have been reported point to imperfect 
circulation as the fundamental cause of the corrosion. 
Like so many instances of corrosion in steam boilers, 
this type of corrosion seems to present the problem 
of combating it by one of two means, chemical or 
mechanical. There is little doubt but that once the 
reactions are understood and provided the reaction is 
not one involving the dissociation of steam alone, the 
power-station chemist will be able to adjust the salt 
concentration to prevent corrosion in this particular 





ANNUALS AND REFERENCE BOOKS. 


| The Anglo-American Year Book, 1940.—As its name | 
|implies, this work of reference, which is published | 
|annually by the American Chamber of Commerce in | 
London, Bush House, Aldwych, W.C.2, is intended as | 
|@ guide to Anglo-American cormercial and other 

| activities. It contains an alphabetical list of the names 

| of members of the American Chamber of Commerce in 

| London, with their addresses, telephone numbers and 

brief particulars regarding the nature of their business 

or profession; a commercial directory of mercantile | 
and manufacturing firms in this country and in the | 
United States, and of their branches or agents on the | 
other side of the Atlantic ; a classified-trades directory ; | 
and a list of Americans resident in the British Isles. | 
Other useful features include a section in which informa- | 
tion is given regarding branches of American social, | 
academic and other institutions and clubs in this 

country, and chapters on “ Schooling in England ” ; | 
“Patent Law and Practice in Great Britain and in | 
the United States "’; “‘ English Law for Americans ” ; | 
“* American Law for Britons”; and “‘ American Con- | 
sular Invoices.”” The volume, which is edited by Mr. E. | 
Clunas, is priced at 10s. net. It should prove of distinct 





environment. How much more logical it would be 
for the mechanical engineers and designers to eliminate | 
the fundamental cause by correcting the circulation | 
in the unit and by insuring equipment having a heat- | 
absorbing capacity great enough to prevent steam- 
blanketing at the maximum combustion rate. It| 
should be pointed out, however, that many of the | 
industry’s problems of corrosion are capable of being | 
solved both in the design stages and, subsequently, by | 
purely mechanical methods, without recourse to| 
chemistry. 

A pertinent example concerns the effort being made | 
in research groups supported by industry to determine 
the basic data in the broad reaction between steam at 
elevated temperatures and metals to be used in the 
fabrication of superheaters and steam piping especially | 
designed for high-temperature operation. The Detroit | 
Edison Company, as early as 1926, undertook studies 
designed to indicate the trends in this reaction between 
steam at high temperatures and the then available | 
alloy tubing. Notable studies, undertaken subse- | 
quently at Purdue University and at the University | 
of Michigan, already published in part, are providing 
the foundation for the rational selection of alloy tubing 
for this service. As a result of such research, the 
industry is now in a position to combat the destruction 
of metal in high-temperature steam generators by 
providing a mechanical environment that is not reactive. 

There are, of course, problems of corrosion that 
cannot be solved without the aid of chemistry. Among | 
such, in the light of our present knowledge, is the | 
problem of caustic embrittlement as encountered in 
existing boilers. All other factors being equal, it | 
appears that the chemical environment of boiler metal, | 
adjusted to eliminate the possibility of embrittlement, 
as suggested in the A.S.M.E. rules for care and mainten- 
ance of boilers, is not infallible. Continued research 
has indicated that sodium sulphate cannot be relied 
upon to inhibit the development of caustic embrittle- 
ment under all conditions. Lignins, such as occur in 
sulphite waste liquor, have been found in the laboratory 
and in a limited number of service cases to prevent 
embrittlement of boiler steel under operating tempera- 
tures up to about 500 deg. F. There has been experi- 
mental as well as some practical evidence that sodium 
chloride in conjunction with the sulphate ion in boiler 
water has functioned as an embrittlement preventive. 
Present knowledge, however, does not justify the general 
recommendation of the use of these materials without 
careful supervision by those who are intimately familiar 
with the phenomenon. 


(To be continued.) 








FANS AND ANCILLABY EQUIPMENT Export GrovuP.— | 
The chairman of the Fans and Ancillary Equipment 
Export Group, which has been formally registered by | 
the Board of Trade, is Mr. W. A. Davidson. The secre- | 
tary is Mr. A. G. Marshall, and ‘he offices are at 2, 
Howard-street, Strand, London, W.C.2 


The Council 
Australia, has 


RESEARCH IN AUSTRALIA. 
Research, 


INDUSTRIAL 
for Scientific and Industrial 


decided to establish workshops and research laboratories | 


at Fisherman's Bend, Victoria. A sum of 50,0001. | 
is to be spent on the buildings and their equipment. | 
The new division will be under the control of Dr. I. W. 
Wark and its object will be to promote greater technical 
efficiency in established industries, to stimulate the 
founding of new industries, to encourage the utilisation of 
raw materials available at home, to seek substitutes for 
raw materials at present imported and to find uses for 
by-products not now utilised. 


value to those engaged in, or desiring to foster, Anglo- 
American commerce. 


Oil and Petroleum Year Book.—-The 3lst annual 
edition, that for 1940, of this well-known work of 
reference has recently made its appearance. It contains | 
particulars concerning 775 companies engaged in pro- | 
ducing, transporting and marketing oil, financing oil 
development, or associated directly in other ways with | 
the oil industry in all parts of the world. The informa. | 
tion given for each company includes the names of the | 
directors and principal officers, the date of establish- 
ment, the location of the property or brief description | 
of the business, production statistics, and financial data. 
Separate alphabetical lists are given of directors, of | 
secretaries and of consultants, managers and agents, 
with their addresses and the names of the companies 
with which they are connected. Two useful sections 
are the list of brands and market names of petroleum 
products, and the glossary of technical terms peculiar | 
to the oil industry. A list of oil companies, which have 
been liquidated or dissolved since 1926, and a table 
of the estimated production of crude oil in the various 
countries of the world, during the nine years 1931-1939, 
are also included. In connection with the latter, it is 
pointed out that the statistics given for 1939 are 
necessarily less complete than usual, but that the best 
available estimates place the world output, last year, 
at 285,242,924 metric tons, compared with 272,600,577 | 
metric tons in 1938, representing an increase of about 
5 per cent. The volume is compiled by Mr. Walter E. 
Skinner, and is published by him, at 15, Dowgate-hill, 
Cannon-street, London, E.C.4. The price is 10s. net, 
or, post paid, inland, 10s. 6d. 








BOOKS RECEIVED. 


The Pennsylvania State College. Engineering Experiment 
Station. Bulletin No. 51. Experiments on Jerk- 
Pump Injection. By Proressor E. J. DE JuHASZ. 


Pennsylvania, U.S.A.: Engineering Experiment 


Station, The Pennsylvania State College. (Price 
75 cents.) 
| American Society for Testing Materials. Symposium 


on Shear Testing of Soils. Presented at the Forty- 
Second Annual Meeting of the Society, Atlantic City, 
N.J., June 28, 1939. Philadelphia, Pa., U.S.A.: 
American Society for Testing Materials. 

Department of Scientific and Industrial Research. Sound 
Transmission in Buildings. Practical Notes for Archi- 
tects and Builders. By R. FITzMauRIce and WILLIAM 
ALLEN. London: H.M. Stationery Office. [Price 
4s. net.) 

Electronic Structure and Chemica! Building, with Special 


PERSONAL. 


Mr. J. TATLOW, who has been works manager of Messrs, 
Riley (Coventry), Limited, motor-car manufacturers, 
Foleshill, Coventry, since 1938, has been appointed 
general manager of that company. 


Messrs. THE CARBORUNDUM COMPANY, LIMITED, 
Trafford Park, Manchester, have appointed Mr. R. 
DovuGeLas Rosin, 17, Broom-road, Newlands, Glasgow, 
8.3, to be their representative in the Glasgow and South- 


West Scotland Area, in succession to the late MR. 
Gorpon D. HARDIE. 
Ligevt.-CoLt. G. DRAKE-BROCKMAN, of the Public 


Works Department of Western Australia, has been 
elected President of the Institution of Engineers, 
Australia. 


Mr. A. S. Deacon, who has been superintendent of the 
Queensland Railways Workshops, Ipswich, Australia, 
since 1930, has been appointed Chief Mechanical Engineer 
of the undertaking in succession to Mr. R. J. CHALMERS, 
who has retired. 


Mr. H. W. G. Hienett, B.Sc., who has been chief 
| metallurgist of Messrs. Aluminium Plant and Vessel 
Company, Limited, Point Pleasant, Wandsworth, London, 
S.W.18, for the past 10 years, is taking up a position in 
| the Research and Development Department of Messrs. 
| The Mond Nickel Company, Limited, Thames House. 

Millbank, London, S.W.1. 

Mr. C. H. H. FRANKLIN has been elected President 
of the Birmingham Metallurgical Society. 

Messrs. J. H. FENNER AND COMPANY, LIMITED, Hull. 
inform us that their ‘‘ V"’-rope sales department is 
now situated at their Heckmondwike Works. All 
communications relating to *‘ V "’-rope drives should, 
therefore, be addressed to Messrs. Fenner, Beck-lane, 
Heckmondwike, Yorks. 

The Minister of Transport has arranged for Mr. 
FRANK Pick to visit certain ports in the United Kingdom 
and to report to him on the organisation set up to secure 
the speedy discharge and clearance of goods, so as to 
ensure that any exceptional demands likely to be made 
on the ports will be met. 

Mr. G. H. NISBETT, acting on medical advice, has 
relinquished his duties as managing director of Messrs. 
British Insulated Cables, Limited, Prescot, Lancashire, 


| but will continue to act as deputy-chairman of the 


Company. Mr. Nisbett has been an executive officer 
of the firm for 46 years, during the last 12 of which he 
has served as managing director. Mr. T. H. MARTIN- 
HARVEY and Mr. W. Travis have been appointed joint 


' managing directors of the Company. 








TENDERS. 


WE have received from the Department of Overseas 
Trade, Great George-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


Diversion Tunnel Gates. Public Works Department, 
Wellington, N.Z.; August 13. (T. 20,284/40.) 


Pump Railway Trolleys, complete with wheels and 
axles, double-geared, 3 ft. 6 in. gauge and 2 ft. gauge ; 
also wheels and axles for platelayers’ push trolleys. 
South African Railways and Harbours, Johannesburg ; 
July 18. (T. 20,402/40.) 


Electric Passenger Lift, fully -automatic, of the variable- 
voltage self-levelling type, for G.P.O. Building, Pretoria. 
Union Tender and Supplies Board, Pretoria; July 25. 
(T. 20,406 /40.) 

Lightning 
380 /220-volt, 
distribution ; 


Arresters, 900, low-tension, suitable for 
three-phase, 4-wire, 50-cycles overhead 
with neutral earthed at the transformer. 


oor to — oe vr By PROFESSOR | City Council, Johannesburg; July 13. (T. 20,408 /40.) 
. K. Rice. 0 : MeG - Pu ng . 
— conr-m = Ce. Isolating Links, 800, single- or double-blade type, 
Ltd. [Price 33s.] , 
6,600-volt, 300 ampere. City Council, Johannesburg ; 


Writing the Technical Report. By Prorrssor J. RALEIGH 
Newtson. London: McGraw-Hill Publishing Co., Ltd. 
[Price 16s. 6d.) 

Mathematics in Engineering. An Introduction to the 
Mathematical Treatment of Engineering Problems. By 
THeopore V. Kirnmin and Proressor M. A. BIor. | 
London: MoeGraw-Hill Publishing Co., Ltd. [Price 
26s.) 

How to Work Sheet Metal. By H. J. Dyer. London: 
Percival Marshall and Co., Ltd. [Price 2s. 6d. net.] 
Pattern Making. By T. SPEppInc. London: Percival 

Marshall and Co., Ltd. [Price 1s. 6d. net.) 

Capstan and Turret Lathes. Setting and Operation. By 
E. T. Westsury. London: Percival Marshall and 
Co., Ltd. [Price 2s. net.) 

| The Anglo-American Year Book, 1940. Editor: E. 

Ciunas. London: American Chamber of Commerce 

in London. [Price 10s. net.) 


July 13. (T. 20,409/40.) 


Cutouts for Pole Mounting, 3,000 thirty-ampere and 
300 one-hundred ampere. City Council, Johannesburg ; 
July 13. (T. 20,410/40.) 


Oil-Immersed Transformer, 380/3,300-volt, 3-phase, 
50-cycle, 250-kVA. Electricity Department, Cape Town ; 
August 21. (T. 20,417/40.) 

Extra-High Tension Line Material, comprising post 
and pin-type insulators and spindles, tension insulators, 
and pole-mounting switches and expulsion fuses. Elec- 
tricity *Department, Cape Town; August 21. (T. 
20,418 /40.) 

Heating and Ventilating Units, four, each comprising 
a centrifugal fan with motor, an air filter and an electric 
heater. Post and Telegraph Department, Wellington, 
N.Z.; July 24. (T. 20,448/40.) 
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NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 


Iron and Steel.—Continuous working is being carried | 
on in all the steel and engineering works in this district, | 
with the result that there has been a material increase | 
in output. Sheffield is turning out a record tonnage of | 
raw and semi-finished steels, and production is being | 
carried out smoothly. Inquiries at the chief works 
show that supplies of pig-iron and hematite are adequate. 
In the heavy machinery and engineering branches, war 
work has superseded ordinary commercial business in 
many cases, but a considerable quantity of business in 
peace-time products is being carried on. Export trade 
is satisfactory, and every effort is being made to stimulate 
trade with South America. Some valuable orders have 
been received from that area during the past few weeks. 
Firms specialising in the production of steel forgings and 
castings, and shipbuilding accessories are exceptionally 
busy, and makers of steelworks and ironworks machi- 
nery and related equipment are similarly placed. Sheffield 
works are turning out forgings and castings of record 
weight and size, and of a type that a few years ago would 
have been considered impossible. The call for increased 
coal outputs and the re-opening of old pits will benefit 
South Yorkshire considerably, as it will result in a greater 
demand for coal-getting machinery and tools, steel tubs, 
haulage and winding gear, steel props, arches, and 
girders, and screening and washing plant. The demand 
for plant and equipment used by precious-metal mining 
enterprises abroad has been maintained. Stainless steel 
is in record request; since the beginning of the year 
melting capacity has been considerably increased at 
many works. Other lines in demand are carbide-tipped 
tools, fine measuring tools, machine tools, and all types 
of engineers’ small tools. 


South Yorkshire Coal Trade.—Efforts are being made 
to increase output in the South Yorkshire coal area. 
There is an active demand for industrial coal, the con- 
sumption of the large steel and engineering works being 
well in excess of that of six months ago; there is also a 
brisk market for steam coal. House coal sales are 
steady, and well above the seasonal level. All types of 
coke are in demand, foundry and furnace sorts being 
particularly active media. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Although, by the entry of 
Italy into the war, the district has lost one of its largest 
markets for coal, it is not expected that it will have 
any effect on the coal-mining industry. During recent 
years, Italy has been taking annually about 1,500,000 
tons of coal of steam and anthracite descriptions, from 
Welsh producers. It is confidently expected, however, 
that the coal which was originally intended for Italy 
will be absorbed in other directions. South Wales 
miners, at a conference held last week-end, ratified plans 
made by their executive council and aimed at increasing 
the district’s coal output. Mr. D. R. Grenfell, the Minister 
for Mines, attended the conference and said that, if the 
proposals were adopted in the British coalfields, a very 
substantial increase would take place in the output 
without increasing the working hours. The chief pro- 
posal made by the conference was to recommend the 
men to work an extra coal-producing shift on Sunday 
nights. Other proposals were to re-open mines which 
had been closed, and to examine, in conjunction with the 
Ministry of Labour, suitable ex-mineworkers now em- 
ployed in other industries with a view to their gradual 
transference back to coal mining. There was a little 
more coal available on the market for early shipment. 
As a rule, however, shippers were easily able to provide 





outlets and the tone remained very firm. Most producers 
still hold well-filled order books and the outlook ahead | 
remains satisfactory. | 


The Iron and Steel Trade.—Activity was well main- | 
tained in the iron and steel and allied industries of 
South Wales and Monmouthshire last week. The 
demand for the various finished products was brisk, and 
works were engaged almost to full capacity. 














| 

RE-SIGNALLING OF VICTORIA STATION.—Messrs. West- | 
inghouse Brake and Signal Company, Limited, 82, York- | 
way, King’s Cross, London, N.1, have sent us a well- | 
written and illustrated brochure relating to the re- 
signalling of Victoria Station and of the approach lines, | 
Southern Railway. The letterpress, which is reproduced | 
from articles which have appeared in The Railway Gazette, | 
comprises a historical introduction, and descriptions 
of the signalling lay-out for the Eastern and Central 
Sections, the new signal boxes and their apparatus, the 
route indicators, etc. Clear plans of the tracks, showing 
the signalling arrangements, and numerous half-tone 
plates, are included. : 








THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—In response to pressure for still | 
larger deliveries of iron and steel, outputs are being | 
further expanded wherever possible and, under the strict | 
control of distribution, supplies are allocated where the 
need is greatest. Little tonnage is available for general 
purposes and orders for commodities for ordinary indus- 
trial requirements are difficult to place. 

Cleveland Iron Trade.—The supply of foundry iron is 
keeping pace with the expanding demand, although the 
output of Cleveland pig is still confined to a light inter- 
mittent make by the temporary transference of basic 
furnaces to the production of foundry qualities. The 
delivery of Midland products is maintained on a scale 
that covers the growing requirements of the foundries. 
Parcels of local iron passing through second hands are 
few and small. The fixed prices of Cleveland pig remain 
on the basis of No. 3 quality at 111s., delivered within the 
Tees-side zone. 

Hematite.—East-Coast hematite firms have little iron 
stored and their heavy output is rapidly taken up. 
Makers claim that they are still providing for the actual 
needs of consumers and express confidence in being 
able to continue to do so. As, however, customers’ 
requirements are increasing, an early enlargement of 
output is essential and a movement to increase production 
is proceeding. Makers are concentrating on providing 
tor the heavy requirements of their own consuming 
departments and on meeting extensive contract obliga- 
tions, so that they are not disposed to discuss new busi- 
ness. Some improvement in the statistical position is 
anticipated. Stabilised quotations remain at the level 
of No. 1 grade of hematite at 127s. 6d., delivered to North 
of England buyers. 

Basic Iron.—The heavy output of basic iron continues 
to pass promptly into direct use at the makers’ adjoining 
steelworks and, as there are no saleable parcels, the price 
of 104s. 6d. is still nominal. 

Foreign Ore.—Ample supplies of foreign ore are 
coming steadily to hand. 

Blast-Furnace Coke.—Business in blast-furnace coke 
is quiet. As users are extensively covered and scllers 
have well-filled order books, there is little inducement to 
negotiate. Prices are ruled by good medium qualities 
at 31s. 8d. at the ovens and there is an upward tendency 
although supplies are plentiful. 

Manufactured Iron and Steel.—Re-rollers of iron and 
steel are receiving sufficient semi-finished material to 
keep the mills busy, but would welcome larger deliveries 
of steel semies. The output of finished iron has been 
appreciably increased and steel-producing plant is 
working at full capacity to meet current requirements. 

Scrap.—The results of the iron and steel scrap cam- 
paign are gratifying, but greater supplies are still needed 
to meet the requirements of the steelworks. 


NOTES FROM CLEVELAND AND | 
| 








MoTOR-CAR CONSTRUCTION IN THE UNITED STATES.— 
The production of motor-cars in United States factories 
totalled 95,560 units during the week ending June 8, 
against 60,980 cars in the previous week and 65,265 cars 
in the corresponding week of 1939. 





Iron, STEEL AND METAL-WORKS EQUIPMENT EXPORT 
Group.—Messrs. Peat, Marwick, Mitchell and Company, 
York Mansion, 94-98, Petty France, London, S.W.1, 
have asked us to emphasise that membership of the Iron, 
Steel and Metal-Works Equipment Export Group, for 
which they are the secretaries, is open to all manufac- 
turers of rolling-mill, hydraulic and blast-furnace plant. 
and auxiliary machinery, including manufacturers of the 
hydraulic pumps mentioned in our paragraph on page 
563, ante. 


AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
Proceedings of the 1939 annual meeting of the American 
Society for Testing Materials are issued in one volume 
under the Society’s new publication scheme, by which 
all new tentative standards—formerly published in the 
Proceedings—are included in the 1939 Book of Standards. 
This has enabled the two volumes published in previous 
years, namely, Part I, ‘‘ Committee Reports,” and 
Part Il, ‘‘ Technical Papers,’’ to be combined into one 
volume. Copies of the 1939 volume of Proceedings, 
which contains 1,350 pages, can be purchased from the 
Society’s office, at 260, South Broad-street, Philadelphia, 
Pennsylvania, U.S.A., price 8 dol. 50 cents, in thick- 
paper binding, and 9 dol., bound in cloth. The volume 
contains the 14th Edgar Marburg Lecture on ‘ Stress, 
Strain, and Structural Damage,’’ by Professor H. F. 
Moore, 20 pages dealing with metals, 16 with cement, 
concrete and masonry materials, eight comprising the 
“Symposium on the Shear Testing of Soils,”’ and 15 
papers relating to miscellaneous materials and subjects. 











NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Western 
Centre: Monday, June 24, 3 p.m., The South Wales 
Institute of Engineers, Park-place, Cardiff. Annual 
General Meeting. 

SocikTE DES INGENIEURS CIVILS DE FRANCE (BRITISH 
SECTION).—Tuesday, June 25, 5.30 p.m., The Institution 
of Civil Engineers, Great George-street, Westminster, 
S.W.1. General Meeting, jointly with THe InstrruTIon 
OF CIVIL ENGINEERS. ‘“‘ Recent Developments of Pre- 
Stressed Concrete Construction with Resulting Economy 
in the Use of Steel,’ by Mr. T. J. Gueritte, with a 
Technical Appendix, by Dr. K. W. Mautner. 

INSTITUTION OF CIVIL ENGINEERS.—North Western 
Association: Wednesday, June 26, 6.30 p.m., The 
College of Technology, Manchester. Lecture: ‘‘ Recent 
Developments in Air-Raid Precautions,’’ by Mr. R. E. 
Bowles. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Great activity has been main- 
tained at the Scottish steel works during the past week, 
and a very large tonnage has been produced. Steady 
deliveries are still being made to the shipyards. Light 
steel is still in great demand and the mills are kept very 
busy. Structural engineers are pressing for deliveries 
of rolled-steel sections. Stocks of raw material are satis- 
factory at present as good supplies have been coming 
forward. Prices are steady and are as follows :—Boiler 
plates, 131. 8s. per ton ; ship plates, 121. 10s. 6d. per ton ; 
sections, 121. 8s. per ton; medium plates, #; in. thick, 
weighing 6 Ib. or more per sq. ft., 141. per ton, and 
weighing under 6 lb. but not less than 4-81 Ib. per sq. ft., 
141. 10s. per ton; black-steel sheets, No. 24 gauge, in 
4-ton lots, 171. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in 4-ton lots, 20/1. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade practically all the works are oper- 
ating at full capacity, as the orders on hand are more 
numerous than has been the case for some time. The 
re-rollers are still busily engaged in meeting the heavy 
demand for steel bars, and are not experiencing any 
difficulty in the matter of supplies of semies. The 
following are to-day’s quotations :—Crown bars, 
141. 2s. 6d. per ton; No. 3 bars, 121. 10s. per ton; No. 4 
bars, 127. 15s. per ton; and re-rolled steel bars (tested), 
in 4-ton lots, 141. 3s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—With the continued necessity 
for war material of all descriptions, the Scottish pig-iron 
trade is making every effort to increase output ; another 
furnace has been blown in and is now in blast. The 
demands of consumers have been steadily increasing, and 
with good supplies of raw materials, production is at a 
maximum. The current market prices are as follows :— 
Hematite, 61. 7s. 6d. per ton, and basic iron, 51. 48. 6d. 
per ton, both delivered at the steel works. Foundry 
iron, No. 1, 5l. 15s. per ton, and No. 3, 51. 12s. 6d. per 
ton, both on trucks at makers’ yards. 








POWER-TRANSMISSION EXPORT GRouP.—Mr. A. Croft, 
managing director of Messrs. Crofts (Engineers), Limited, 
Thornbury, Bradford, has been requested by the Export 
Council to take the initiative in the formation of an 
Export Group for the Power-Transmission Industry. A 
meeting has been convened at the North Eastern Station 
Hotel, York, for the purpose of electing a chairman, 
secretary and group representatives. This will take 
place at 2.30 p.m., on Monday, June 24, and all firms 
interested are requested to communicate, in the first 
instance, with Mr. Croft, at the address given above. 





THe Late Mr. C. FARADAY PROCTOR: ERRATA.— 
In our obituary notice on Mr. C. Faraday Proctor, on 
page 490, ante, we stated that Mr. Proctor acted as 
manager of the South Benwell factory of the Edison- 
Swan Company until his retirement. His son, Mr. R. 
Faraday Proctor, informs us, however, that this statement 
was erroneous. Mr. Proctor left the Benwell Works in 
1914 to join Messrs. The General Electric Company, 
Limited, as central-station engineer on their Cardiff 
staff. In 1916, he was transferred to the firm’s Osram 
Robertson Lamp Works at Hammersmith, and, in 1925, 
proceeded to the Company’s research laboratories at 
Wembley, Middlesex, where he remained until his retire- 
ment in 1931. We are indebted to Mr. R. Faraday 
Proctor for pointing out these errors, which were due to 
difficulties in obtaining data under present conditions. 
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30,000-KVA., 132/33-KV. MOBILE TRANSFORMER. 


MESSRS. THE METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 


(For Description, see Page £99). 


Fig. 5. 
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WAR-TIME BUILDING , ’ 1 ; 
CONSTRUCTION. 


Wartime Building Bulletin No. 3, which has recently 
been issued by H.M. Stationery Office at the price of 
is. net, deals with the hut type of building for which 
a considerable demand has arisen as the result of the 
war, Such huts consist of single-storey buildings and 
provide convenient living quarters for the armed forces, 
as well as temporary accommodation for offices, 
hospitals and similar purposes, A primary, but not 








the sole, consideration is to use a minimum of timber ° 
and steel. Such buildings, it is pointed out, present Po saa 
common problems, irrespective of their actual dimen stdin ia ‘fs 
sions, but for the purpose of this bulletin discussion is moi 

Pe cits 37] 
focused on the military hut, with living accommoda ond he 
tion for 24 men \ number of type designs are given vik Bow 
though it is emphasised that it is not the object of = at 
the Bulletin to give an exhaustive list of all possible te 
combinations of units. The aim is more to lay down . 
working principles and criteria of merit and to illus nae = 
trate them by reference to a range of alternative > fai 
constructions which may present sufficient variety to 
meet changing: conditions of labour and supply of — ' i hi Ry ee a a ee 
material. There will certainly be room for other Fie. 8. Ou. CooLeRs ON TRANSFORMER TANK. 
designs, and it is hoped that the Bulletin will provide 
useful standards of reference by which such designs | ments has been about 60 ft. by 18 ft. 6 in., with roof COMMERCIAL ELECTRIC REFRIGERATION ASSOCIATION. 
may be judged. It is also hoped that it will provide | trusses spanning from wall to wall. A body known as the Commercial Electric Refrigera- 
scope for the ingenuity of designers in devising further} In designing such a hut, certain conditions are | tion Association, of which eleven firms are members, 
alternatives and in improving on those given in the imposed by the loads and working stresses to be | has been formed to deal with commercial electric refri- 
Bulletin allowed for, and by the necessity for considering heat | gerator plant and equipment up to 3 h.p. The chairman 


As has been said, the primary object of the Bulletin | insulation, resistance to rain, and the availability of | is Mr. E. G. Batt, of Messrs. The General Electric Com- 
is to provide a hut of a reasonable standard of comfort | materials and labour. These are discussed in the | pany. Limited. and the secretary, Mr. F. A. Rogers. 
ind efficiency for 24 men, while reducing the amount | first part of the Bulletin and two tables are given, | 36, Kingsway, London, W.C.2. The main objects of the 
of steel and timber as much as possible. At the same/one showing the estimated heat losses of different | association are to promote business and to establish 
time, such factors as speed and ease of erection, and low | types of floors, walls and roofs, and the second giving | reasonable conditions of sale and distribution. 
cost, are taken into account. Owing to slightly | the comparative total heat loss for huts erected from 
different uses, and to the varying amount of kit and | combinations of these components. Various types of 
equipment which has to be accommodated, the present | construction for walls, floors and roofs are then dis- THe INSTITUTION OF ELECTRICAL ENGINEFRS.—-We 
standards adopted by the Navy, Army and Air Force | cussed, and tables are given to show the advantages | give below the nominations of the Council of the 
are not precisely the same. In setting down standards | and drawbacks of the different constructions. Roofs | Institution of Electrical Engineers for the vacancies 
of design these differences are not, however, important | present the most difficult problem, in view of the | which will occur in the offices of President, Vice-President, 
and those of the Army have, therefore, been adopted | necessity of using the minimum amount of material in | Honorary Treasurer and Ordinary Members of Council on 
as @ basis. The floor area is 1,080 sq. ft. and the cubic | the supporting structure. Drawings are given for ten | September 30, 1940. President : Mr. J. R. Beard ; vice- 
capacity 10,800 cub. ft., the minimum width clear of | different kinds of roof construction, using asbestos- | presidents: Dr. P. Dunsheath and Major V. Z. de Fer- 
ll projections being 18 ft. 6 in., the minimum height | cement sheeting, hollow tiles, and in situ and pre-cast | ranti; honorary treasurer: Mr. E. Leete ; members of 
of the underside of the roof at the eaves 7 ft. 6 in., and! reinforced concrete. Investigations are at present | Council: Messrs. H. C. Lamb, F. Lydall, E. B. Moullin, 
the minimum headroom under the trusses 8 ft. 6 in. | being carried out with a view to assessing the possi-| J. S. Pringle, H. W. Grimmitt, F. Jervis Smith and 
The normal hut used in the past to satisfy these require- | bilities of making use of arched construction. | Viscount Falmouth. 
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THE SUPPLY AND USE OF TIMBER. | particular value to two informative books recently 


TwENTy years is a short period in the life of a 
tree, and the incidence of a second major war | 
after that relatively brief interval is bound to have 
a serious effect upon the stocks of growing timber | 
in all the belligerent countries, and, to some extent, | 
in neighbouring states from which they have 
become accustomed to draw supplies. The problem | 
is no new one, for the increasing use of timber, | 
for many purposes which virtually precluded any | 
re-use, was causing concern even before 1914:)| 
more than 30 years ago, at least one reputable 
volume designed to advise parents on the choice 
of careers for their sons was warning them that | 
the timber trade was consuming its assets more 
quickly than they could be replaced, and, in conse- 
quence, could not be expected to offer prospects | 
as good as had obtained in the past. 

To some extent, this warning struck a reminiscent 
note. Admiral Collingwood, it will be recalled, was 
sufficiently concerned about the future supplies of 
suitable ship timber to make a habit of planting | 
acorns in any likely spot, in order to ensure the | 
future stocks of oak for the needs of the Royal) 
Navy. Even at that time, it was no uncommon | 
experience for work on a ship to be suspended for | 
months while the forests were scoured for trees of | 
suitable form for knees and other curved timbers, | 
and although some relief was obtained by using 
North American oak, this was found to be much} 
less durable than the home-grown variety. Never- | 
theless, it was comparatively plentiful, and a con- | 
siderable amount of opprobium was incurred by | 
the Admiralty when they responded to the challenge | 
of the first French ironclad by ordering more than | 
1,000,000/. worth of new timber, much of which 
came from North America. } 

While the use of iron for shipbuilding consider- | 
ably eased the demand upon the available supplies | 
of heavy timber, a new and voracious consuming | 
agency soon arose in the paper-pulp industry. An | 
incidental concomitant of the age of machinery and 
of iron ships was an increasing consumption of coal, 
which stimulated the demand for pit props. The 
greater size and numbers of iron and steel ships, 
and the improving standard of passenger accommo- 
dation also served to maintain the total consumption 
of timber in the shipbuilding industry, so that the 
actual effect of the abandonment of wood as a 
material for hull construction did not represent, in | 
the end, any notable alleviation of the position. | 
Increasing trade swelled the demand for wood | 
erates and packing cases, for which substitute 
materials were only beginning to come into use 
25 years ago. Thus, in various directions, the 
timber trade was already making: very heavy 
inroads upon the world’s forests when war broke | 
out in 1914, and, almost immediately, forced the 
consumption to heights entirely without precedent. 
At first, imported supplies provided the greater | 
part of the additional needs, but the later phases of | 
the German submarine campaign made it imperative 
to reserve shipping space for other commodities, and 
home stocks were drawn upon to an extent that 
noticeably depleted the woodlands of the British Isles. 

In the post-war programme of reconstruction, | 
afforestation naturally figured prominently, and 
this work has since continued steadily. Much of 
it was done, of necessity, in areas far removed 
from the main centres of population, and for this 
reason its significance has not been so widely 
appreciated as the importance of the undertaking 
deserved. According to the latest available report 
of the Forestry Commissioners, for the year ended | 
September 30, 1938, the total area then controlled 
by them was approximately 1,100,000 acres, of 
which rather more than 24,000 acres had been 
planted or sown during that year. Part of this 
latter area represented re-afforestation, but the net 
result was an addition, in the twelve months, of | 
more than 20,000 acres to the total of British 
woodland. . 

Despite this evidence of a wiser outlook, however, 
there was still, at the outbreak of the present war, 
urgent need to ensure that timber consumed for all | 
purposes should be employed as economically as 
possible. The enormously increased consumption | 


published for the Forest Products Research. Labora- 
tory of the Department of Scientific and Industrial 
Research.* The detailed character of the informa- 
tion given—which includes notes on the seasoning 
properties and appropriate kiln treatment, the 
bending and mechanical properties, liability to 
insect attack, working qualities and advice regarding 
the best type of saw to use, the principal uses and 
the distribution and extent of supplies—makes it 
sufficiently evident that the preparation of the 
manuals has been in hand for a considerable time 
and was not primarily dictated by war require- 
ments ; but these considerations add materially to 
the importance of studying the most economical 
employment of timber on the lines suggested, and 
the possibilities of using different types in situations 
for which they have not been generally considered. 
As a supplement to these guides, attention may be 
directed to a compact survey of the principal Indian 
timbers, their properties and their uses, recently 


|compiled as part of a new series of the Indian 


> 


Forest Records.t This is arranged in tabular form, 
and compares by means of graphical diagrams, on 
a basis of teak = 100, the weight, strength, stiffness, 


| resistance to shock, hardness, etc., of a large number | 


of timbers, many of which should be suitable for a 
much wider employment than at present obtains in 


this country, if questions of transport and other | 


economic factors can be reconciled. For the mo- 
ment, however, the problem is how best to utilise 
home-grown timber, in order to reduce as far as 
possible the demands upon shipping space. 
According to the Home-Grown Timber Commit- 
tee’s interim report, published in 1933, fellings 
during the previous war amounted to about 450,000 
acres, or about one-sixth of the area classified as 
woodland in Great Britain. A considerable propor- 
tion of this timber was felled at the wrong time 
of year, under stress of circumstances, and conse- 
quently proved less satisfactory in commercial use 
than the supplies from abroad, to which users had 
become accustomed, and which were more carefully 


graded because the foreign trade was more com- | 


pletely organised. This experience has undoubtedly 
fostered a certain prejudice against home-grown 
timbers ; and too often the price of the home 
product, owing to high transport charges, has 
encouraged a preference for imported timber. 
Given proper treatment, however, there is no doubt 
that a much greater use could be made of home- 
grown timber for many purposes, such as pit props, 


packing-case manufacture, some structural uses | 


(especially scaffolding), miscellaneous turnery, and, 
to some extent, for boat-building, and perhaps 
for railway sleepers. 
timber, used in considerable quantities in ship- 
building, and in dock and harbour work, for keel 
blocks, piles, fenders, dock-gate sills, etc., must 
continue to be imported, as such scantlings are 
unlikely to be available in bulk from home sources 
for many years, if at all; but these the industries 
concerned will be able to obtain from Empire 


sources, which already supply an important propor- | 


tion of the total imports. The strictly engineering 


uses of timber, apart from packing, are not numerous, | 
but it is possible that a larger proportion of home- | 


grown timber might be used for pattern-making, 
if a suitable standard of seasoning can be guaranteed. 


At present, questions of price are not of primary | 
importance, though they will become so again in| 


time. Meanwhile, however, all users of timber 
have an excellent opportunity to examine the suita- 
bility of other kinds than their normal supplies, 
and to profit by the careful work that has been done 
by the Forestry Commissioners and the Forest 
Products Research Laboratory during the past two 
decades. Like the trees themselves, the work is of 
a kind that develops only slowly to a fruitful stage, 
but its value is correspondingly enduring, and 
should prove of permanent benefit, both in this 
country and to the trade of the Empire. 





* 4 Handbook of Home-Grown Timbers. Second 
edition. [Price 2s. net.)] . Handbook of Empire Timbers. 
[Price 3s. 6d. net.) London: H.M. Stationery Office. 

t The Comparative Strengths of Some Important Indian 
Timbers and their Uses. By V. D. Loware, B.E.(Mech.). 
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THE NEWCOMEN SOCIETY. 


| Like so many Parliamentary Estimates, this 
| year’s summer meeting of the Newcomen Society, 
}on Thursday and Friday, June 13 and 14, was 
| virtually “in token form,” and not all of the small 
party were able to attend the complete programme 
| of visits, by reason of their commitments in connec- 
| tion with civil defence and other duties. Those 
| who were able to do so, however, enjoyed two days 
| well filled with historical interest. From the 
| Institution of Mechanical Engineers, where they 
| assembled by permission of the Council, the party 
| proceeded to Carshalton, Surrey, by way of the 
| banks of the River Wandle, to visit the Grove 
| Works (formerly a gun-boring mill) of Messrs. 
|John Smith and Company, general engineers. 
Power for this works is provided by an overshot 
| waterwheel, 20 ft. 6 in. in diameter, and a grass- 
| hopper engine reputed to be nearly a century old. In 
| the yard was noticed a cairn of stone sleepers from 
| the former Surrey Iron Railway (c. 1803), the first 
public railway in the world. The scheduled after- 
/noon excursion was to the National Maritime 
Museum, but on the way there opportunity was 
taken to visit the West Croydon station of the 
Southern Railway, which was built in the terminal 
| basin of the Croydon Canal, and, for a short time, 
|was the terminus of the Croydon atmospheric 
railway. It was observed with regret that a 
| length of the atmospheric pipe, which had lain by 
the line for some years, has been broken up for 
|scrap iron. A second short halt, at Anerley, 
jenabled the members to see the sole remaining 
| portion of the Croydon Canal. 
| On arrival at the National Maritime Museum, 
|the party was received in the Library by the 
| Director, Professor Sir Geoffrey Callender, M.A., 
| F.S.A., and was conducted round the special 
exhibition of models and paintings now on view 
in the Queen’s House. Of particular interest were 
the models, made by Henry Maudslay, of Sir Mare 
Isambard Brunel’s block-working machinery, and 
the collection of model anchors, greatly extended 
by recent acquisitions. Friday’s tour began with 
|a visit, by courtesy of Mr. D. E. Stonebridge, the 
| general manager, to the works of Messrs. Francis 
| Higgins and Son, Newman-street, W.1, where a 
| comprehensive display had been prepared to show 
| the evolution of the English spoon and fork from 
| Tudor times to the present day. Silver spoons 
|and forks were seen in process of manufacture 
| from the rolled bar to the finished article. The bars 
| are forged on the anvil in five or six heats, forks 
having their prongs formed with slotting cutters 
|under fly presses. The forged articles are then 
rough-filed, and any ornament required is embossed 
in dies under one of two hand-operated fly presses 
|of somewhat exceptional size. The larger of the 
two, built by Messrs. George Wailes and Company, 
Euston-road, was put in when the building was 
constructed about 80 years ago, and has arms with a 
|span of 12 ft. The balls weigh half a ton each. 
| Many of the dies used, it was stated, date from the 
|early years of the Nineteenth Century. The con- 
cluding processes are smooth-filing and polishing. 
From Messrs. Higgins’ works the party proceeded 
|to Old-street, E.C.1, to inspect a 40-h.p. Woolf 
beam engine at the works of Messrs. W. and C. 
Nightingale. This engine, built by Robert Wood 
|and Sons, of Leeds, was undated ; but, from the 
general design, was presumably not less than 90 years 
old. The high-pressure cylinder was 16 in. in 
diameter, with a stroke of 2 ft. 9} in., and the 
low-pressure cylinder, 24 in. diameter by 4 ft. 
stroke. The normal working pressure was about 
| 60 lb. per square inch, and the speed 34 r.p.m. Some 
| cast-iron beams, dated 1837, in another part of the 
| works, also attracted interested attention. The 
concluding item in the programme was a visit on 
the Friday afternoon to the Abbey Folk Park 
at New Barnet, where the Director, the Rev. 
J. 8. M. Ward, M.A., escorted the members through 
the collection of sociological exhibits and recon- 
structions of ancient modes of life now gathered at 
the Park, and which include a village smithy, 
wheelwright’s shop, and a number of vehicles of 
vanished or vanishing types ; among them the last 
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that is inseparable from war conditions makes this | pejhi: The Manager of Publications. [Price Annas 12, | woad cart in England, the original of the model 
requirement more than ever essential, and lends | 


or 1s.). 





| illustrated on page 689 of our 148th volume. 
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THE LATE PROFESSOR 
SIR T. HUDSON BEARE. 


ENGINEERING education has lost a prominent 
figure by the death of Professor Sir T. Hudson 
Beare, which occurred at Edinburgh, on Monday, 
June 10. He was 81 years of age. In engineering 
circles, his name is essentially associated with the 
building up of the important School of Engineering 
at Edinburgh University, with which he had been 
connected, apart from a break of three years, since 
1887. Despite this long association with educational 
activities, he was far from being a purely academic 
engineer and when, at the age of 28, he was appointed 
Professor of Engineer;ng at the Heriot-Watt 
College, he had acquired 
a considerable and va- 
ried practical experi- 
ence. After that event 
he carried on a con- 
sulting practice for many 
years. 

Thomas Hudson 
Beare was born in Ade- 
laide, South Australia, 
in 1859, and was edu- 
cated at Prince Albert 
College and the Uni- 
versity of Adelaide. In 
1875 he took the exami- 
nation for the Civil 
Service of South Aus- 
tralia and was placed at 
the top of the list of 
successful candidates. 
He was appointed to a 
post in the Public Works 
Department and was 
there engaged on rail- 
way work for three 
years. He then resigned 
his appointment, ob- 
tained the degree of 
B.A. at Melbourne Uni- 
versity, and was award- 
ed a South Australian 
Scholarship of a value 
of 2001. a year for four 
years. With this he 
proceeded to England 
and became a student 
at University College, 
London, under Professor 
Alexander Kennedy. 
During the ensuing 
three years, he was 
awarded a Gilchrist En- 
gineering Scholarship 
and took his B.Sc. de- 
gree. Beare kept in 
touch with practice 
during this educational 
period by spending one 
long vacation in an 

engineering shop in the 
Midlands and another 
in the office of Mr. Max 
am Ende, M.Inst.C.E., 
where he was engaged 
on bridge design. At 
the end of his university 
course he entered the 
works of the Ashbury Railway Carriage and Wagon 
Company at Manchester, but shortly afterwards 
was offered and accepted a position as assistant to 
Professor Kennedy in his private practice, combining 
with this appointment that of a demonstrator in 
the engineering laboratory at University College, 
London. j 

There can be no doubt but that the close associa- 
tion with Alexander Kennedy had considerable 
influence on Beare’s work in the educational field. 
There is no need to appraise the respective abilities 
of these two great teachers, but Kennedy, as the 
older man and one fruitful of new ideas, must have 
had a very direct influence on Beare’s development. 
In.the course of his career at University College, 
Kennedy may almost be said to have invented 
engineering education in the modern sense and no 





one closely associated with him could have failed 
to derive inspiration and guidance. In 1887, Beare 
was appointed the first Professor of Applied Mech- 
anics and Engineering at Heriot-Watt College, 
Edinburgh. He retained this post for only two 
years, but during that period designed and superin- 
tended the fitting out of what was the first engineer- 
ing laboratory in Scotland. In 1889, Kennedy 
resigned his position at University College, in order 
to devote the whole of his time to his growing con- 
sulting practice, and Beare was appointed to the 
vacant professorship. He held this post also 
for a relatively short time—three years—but again 
was fortunate in being able to devote his attention 





| and skill to the equipment of a further engineering 





work of the University. He was made Dean of the 
Faculty of Science in 1914 and was a member of 
the governing body for 28 years. He was largely 
responsible for the reconstruction and extensions 
of the university buildings which were carried out 
after the war of 1914-1918. In 1936, the honorary 
degree of LL.D. was conferred on him by the 
University as a tribute to his work on its behalf. 
Ten years before this, in 1926, he was knighted in 
recognition of his valuable educational work. 

As already indicated, Beare maintained a close 
touch with practical work and was an active 
member of both the Institution of Civil Engineers, 
and the Institution of Mechanical Engineers. By 
the former he was awarded a Telford Premium, 
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laboratory, that of the University College Engineer- 
ing School. 

In 1901, Beare returned to Edinburgh on his 
appointment as Regius Professor of Engineering 
in the University, continuing an activity which, 
apart from the period at University College, extended 
over 53 years. He was here again concerned with 
the lay-out of new laboratories and was largely 
responsible for the design of the Edinburgh Univer- 
sity Engineering Buildings, which were opened in 
1906. The present status of the engineering 
department of Edinburgh University and its record 
of work in teaching and research must be attributed, 
in the main, to Beare’s inspiring leadership. His 
activities and interests were, however, by no means 
confined to his special department and he took a 
prominent part in the administration and general 





while the latter elected 
him an Honorary Life 
Member in 1934. Among 
other activities, he was 
a member of the Com- 
mittee on Standards of 
Thermal Efficiency for 
Steam Engines of the 
Institution of Civil Engi- 
neers, and of the Marine 
Engine Trials Committee 
of the Institution of 
Mechanical Engineers. 
He contributed a num- 
ber of papers to the 
proceedings of both in- 
stitutions. Although 
Beare left Australia at 
the age of twenty and 
found very full occupa- 
tion for his faculties in 
Great Britain, he never 
lost his interest in the 
country of his birth. 
When, in 1922, he served 
as President of Section 
G of the British Associa- 
tion at its Hull meeting, 
he devoted his Presi- 
dential address to 
“ Australian Railway 
Problems,” excusing 
himself for departing 
from the more normal 
type of address by say- 
ing that a question that 
would probably involve 
the expenditure of 
100,000,0007. amply 
justified that departure. 

This is a subject on 

which Beare took much 

interest and a record 

of a discussion which 

he had with us on the 

matter will be found in 

our issue of December 

16, 1910. 

Beare’s activities in 
the engineering field did 
not monopolise his 
energy or interests. He 
was an enthusiastic vol- 
unteer, and in his early 
years served in the 
Adelaide (Aust.) Rifle 
Corps. Later he was 
Captain in the Fourth Volunteer Division of the 
Royal Engineers. With this record it is natural 
that he was closely interested in the University 
O.T.C. Social work also claimed his attention. 
He was an original member of the Miners’ Welfare 
Committee and president of the Sanitary Protection 
Association of Scotland. He also acted as chairman 
of the Royal Veterinary College. He published a 
translation of Cremona’s Graphic Statics in 1888 
and contributed a large number of the memoirs of 
engineers to the Dictionary of National Biography. 
He also wrote many articles on engineering subjects 
for the Encylopedia Britannica and Chambers’ 
Encyclopedia. He was Recorder for Section G of 
the British Association for the years 1894-1900, and 
a member of the committee appointed to investigate 
resistance tq traction on common roads, 
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of course, be 


SOME EFFECTS OF SHORT-CIRCUITS | and the. sign of this charge will, 


ON THREE-PHASE TRANSMISSION | —* 
LINES. he potential at any point P which is at a height 


, the earth’s surface may then be given 
By T. F. Watt, D.Sc. ag” vag Aan 7 on gi 


by the expression, 
(Concluded from page 580.) 


14. The Screening Effect of the Harth Wire on 
Transmission Pylons.—Atmospheric electrical dis- | ,,. substituting expressions (48) and (50), 


turbances are responsible for a high percentage o ; 
rT 


, 


r 
Py = Pa + Pe = Vay — 2 u® Q loge > 


all transmission-line troubles, and it is of great loge — electromagnetic 
practical importance to understand how the effects of ab el Wh. Wee a, Gili a om 
such atmospheric disturbances can be eliminated, 4 hy gles 

0s , loge —— length. . (52) 
or at least minimised. In general, there exists d 


over the surface of the earth an electrostatic field 
due to atmospheric electricity, and this field may 
be taken to be directed vertically, the static charges 


The two components of which this resultant poten- 
tia! is the algebraic sum are 


to which the field is due being located at high alti- (i) Vay: the equipotential surfaces being horizontal 
tudes in space. The equi-potential surfaces of this planes. 
field will, therefore, be horizontal planes and, the loge— 

: ; : > 
potential of the earth being zero, the potential at (ii) — Vah —y the equipotential surfaces 
any height A will be positive and may be taken to \ 4h 


be directly proportional to that height. In any} d 
locality the atmospheric field strength may reach a | being cylindrical as already found in Part I, section 3, 


value of from 10 volts to 100 volts per centimetre, | Example. —Suppose the earth wire is supported 





and may very rapidly increase to values of the | at a height of 10 m. = 1,000 cm. above the surface 
order of 1,000 volts per centimetre, even when|of the earth and assuming that the potential 
there is no obvious disturbance such as a thunder- | 
storm. In such cases, travelling surges of high 
magnitude will be developed on the transmission | 
lines, and such surges are sources of great danger | 
not only to the insulation of the line itself but also| _ H 
to the transformers and other appliances which are | | 

| 

| 


Fig. §2. Ro. 53. 


' 
i 
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“ 
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-~ 


connected to the line. Examples of the effects of 
such a breakdown of the line insulation have already 
been considered in sections 12 and 13. 
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In this way the equipotential circles for any magni- 
tude of the potential may be drawn, and this has 
been done in Fig. 1, Part I, page 353, ante. 

To obtain the resultant equipotential surfaces, 
it is only necessary to find the algebraic sum of 
the negative potential due to the induced charge 
on the earthed wire T;, as given by the circles 
in Fig. 1, page 353, ante, and the positive potential 
due to the atmospheric field as given by the hori- 
zontal lines in Fig. 52. The resultant equipotential 
surfaces so obtained are shown in Fig. 55, opposite. 

Now, since the potential of the earthed wire T,, 
Fig. 53, is zero and the potential of the earth surface 
is also zero, it follows that there must be some point 
on the vertical through T, T; at which the potential 
has a maximum positive value. The position of 
this point is easily found by differentiating the 
expression (50) with respect to r and equating the 
result to zero, that is, 











N 


In order to minimise the dangerous possibilities of | 
such surges, an earthed line is arranged above the | 
transmission lines and in direct contact with each 
pylon. The principles which determine the extent | 
of the screening effects of such an earthed line will 
now be considered. The potential on this field 
at any height y may then be expressed as follows : | 

Pa Va y (48) 

In Fig. are shown, diequeminlin the | 
lines of force and the traces of one equipotential | 
surface due to the atmospheric electricity. In 
accordance with what has been said in the foregoing, 
the lines of force will be vertical lines and the equi- | 
potential surfaces will be horizontal planes. Fig. 53 | 
shows the earth wire, of diameter d, which is sup- | 
ported at the height A the surface of the 
earth and is metallically connected to earth through- 


SS ee ee 


a 
¢ 
C 


gradient in this earth’s field is 100 volts per centi- 
metre, so that 
Va = 100 volts per cm. = 10° electromagnetic units 
per cm., 


~o 


Oa 


} and 
4h 
loge | 7) = §-3. 


The magnitude of the induced charge on the earth 
wire is then found from expression (51) to be 


above 


out its length, as already explained. Since this wire 10% x 108 F 
is placed in the electric field of the atmosphere, which} & 2.910" 2 83 ~ 0-67 x 10-° 
is at a positive potential, it will become charged righ # Y , , 
with negative electricity and the magnitude of this | |. cloctocmnnguatis quits gut en. Sa, 
charge may be found by means of the following | 6-7 x 10-* coulombs per cm. length, 
considerations or 

Let Q units per centimetre length of the wire | Q 6-7 x 10-* x 3 & 10° = 20-1 
be the magnitude of this charge. If T; is the electrostatic units per cm. length. 
electric image of the wire in the earth's surface, The potential at any point P due to this induced 


then this image will have a charge of + Q 


wire , 

units per centimetre length. At any point in Fig. 53 charge will then be given by expressions (49) and 
“yee . ri), 7? | (51), viz., 
of which the position is defined by its distance r \ 10% ~ 108 r 
from the wire and its distance r’ from the image, the Pp, 5-3 loge | electromagnetic units, 
potential due to these charges will be (see also péi , 
the Example in Part L, section 3) so that ; 
’ ; r 8-3 Pa , r 3°6 pa 
Oke ; 10 ; 

PD 2 «* Q log, = in electromagnetic units, (49) r 1018 B10, 198 


Thus, for the potential 


when Q is the charge in electromagnetic units per 


: , 20,000 v 2x le i 
centimetre length and » = 3 10° em. per second Pa on ae 10” electromagnetic units 
~ eninaiin: aff . . r’ 2 x 108 x 3-6 r’ 
and is the velocity of light in open space. log io * i 0-72: = 5-25, 
r r 


For the surface of the wire itself, 


me Bhien:§, and this is the equation of a circle (see also Part I, 
2 Section 3). 
so that The diameter of this circle is easily found, as 
De 2 uw? Q log ; in electromagnetic units follows: referring to Fig. 54 for the extremity of 
* ‘ad ‘ the diameter at A, 
Che total potential at the surface of the earthed rir’ = 2,000: © 898: ¥ ot ee, 


wire must he zero, so that r 


4h For the extremity of the diameter at B, 
u® Q loge q* F 


p Pa t pe \ a h 2 (50) , 
r 
' ‘youk r’ r= 2,000: — = 5-25: r = 470 cm., 
Hence the magnitude of the charge on the wire will if 
be so that the diameter A B of this circle is clearly 
Vah : 790 om., and the centre C is 
Q <i electromagnetic units per cm. 0 
2u? loge ( j ) length. of the wire (51) 3 320 = 75 cm. above the wire. 
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dr 
ad/. Va 1,000 2,000 — r 
= ae Va (1,000 r) =" loge - — 
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so that 
6 
2,000 r — r2 =2 10" 
8-3 
from which it follows that r = 130 cm., and this 


point is shown at A in Fig. 55. Since a point of 


. a a : d 5 
maximum potential is given by - P —0, and since 


dr 
dp 
ry is f, the field strength, it follows that the field 
strength is zero at the point A in Fig. 55. 

This same result may also be obtained by writing 
down the expression for the field strength at A due 
to the charge — Q at T, and + Q at T; by means 
of the results given in Part I, Section 1, viz.., 

— i —— 
2,000 — r 
volts per centimetre, 
and Q = 0-67 x 10-* 


3 x 10°] 


fa= — 2.Q[300 


and inserting r 130 em.., 
| electromagnetic units, gives fy 100 volts per 
| centimetre, and since the force at A due to the 
atmospheric field is 100 volts per centimetre, the 
resultant force at A will be zero. 

It is thus seen that by providing an earth wire 
above the transmission line, it is possible to obtain 
a space in which the electric force due to the atmo- 
spheric field is small, and by placing the overhead 
lines in this space they become screened from the 
fluctuations of the atmospheric field strength. A 
more perfect screening could be obtained by having 
a number of such earth wires and eventually by 
enclosing the transmission line in a kind of Faraday 
Cage of earthed wire. Such a complete screening, 
however, would not be practicable on account of 
the mutual induction of travelling surges on the 
lines which are due to effects on the system itself, 





apart from atmospheric effects. 

15. The Electrostatic Induction Effect of an Over- 
head Transmission System on a Neighbouring 
| Telephone Line. (a) Single Overhead Transmission 

| Line.—In Fig. 56, opposite, is shown a single over- 
head transmission line T, at a height / above the sur- 
| face of the earth and the electrical image T; of this 
line in the surface of the earth. At a horizontal dis- 
| tance @ is erected an aerial telephone line G at a 
| height £ above the ground. The potential at G will be 
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given by the expression (6), page 353, ante, already 
obtained in Part I, section 3, viz., 
r’ 


v= 2s loge (53) 


= 
where the electrical charge on the line is g in electro- 
static units per unit length. 

The potential of the line T; is obtained by putting 
d . . . 
; in the expression (53), that is, 


rn’ 2handr 
2 h : . 
vY= 24 loge o electrostatic units, (54) 
€ 2 


so that by combining the expressions (53) and (54), 
it is found that 


r 
s loge a = 
V~ tog 2 (85) 
d 
(b) Single-Phase Double-Line Overhead Trans- 


mission System.—In this case it is convenient to 





loge Vv 
~— 242° (86) 
loge a 
or, writing, 
t 
p=? ; cos 8: p’ =r +5008 0 
then 
t 
, eee 
v»,> | oe > (57) 
loge 7a 
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a 


refer the pressure between the two lines A, and 
B,, Fig. 57, to the potential of the mid-point c 


so that the potential of A, is +- ; and the potential 


: V 
of B, is — g- The electrostatic influence of this 


double-line system on a neighbouring aerial tele- 
phone line may be obtained by an application of 
the results obtained in (a). The total influence of 
the double-line system of Fig. 57 may be considered 
as comprising two parts: Firstly, the influence 
on G of the lines Ay and B,, when the effect of the 
earth 8 surface is neglected, that is, when the electri- 
cal images A; and B; are neglected. In this case, 


the quantity A in the expression (55) is 4 so that the 
potential at G due to A, and B, alone is given by 








the expression 

















and £ is the datum angle, as shown in Fig. 58° 
Reference to the result given in expression (59) 
shows that the electrostatically-induced e.m.f. at 

G will be given by 
v t 


at om 


__# [008 8 cos @ 
2 loge 


2¢ r r’ 


ra 


When the telephone line in Fig. 58 is at a rela- 
tively great distance from the power line, that is, 
when a is large, then r = r’ = a, the expression (60) 
may then be written : 


(60) 























Secondly, the influence of the electrical images 1 a0 See ( e +) sin ( os @\ 
A; and B; on the line at G will similarly be given by V 2 loge * ” ~ 
€ 
t 
~— e Vv (es) A good approximation is obtained by writing 
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The total electrostatic | and 
parry at G will then note 0 *\ =(0' — 8), 
v= +4=—a soap As (59) so that 
ris i, i ais 9 
loge = 2 sin (7 “je —o=| -2=? a 
(c) The Electrostatic Influence of a Three-Phase \ 
Overhead Transmission Line.—For an equilaterally- # tk sin (wt + B) (61) 
disposed three-phase transmission line, Fig. 58, Daye loge 2¢ 


the electrostatic field at successive equi-spaced time 
intervals will be as shown in Figs. 58, a, b, and c, 
respectively. In Figs. 58 a, and 58 c, it will be 
seen that the field is identical with that of the single- 
phase double line of (ii). A good approximation* 
is obtained if it be assumed that the three-phase 
field is of a constant magnitude equal to that 
produced by a single-phase double line, and rotating 
uniformly in space as defined by the angle 0, where 
O@=wt+ Bf 








* See R. Riidenberg, loc. cit. 


d 
Example.—A single overhead transmission line 
arranged as shown in Fig. 57 is erected at a height 
of 30 ft. above the ground and a telephone line 
runs parallel to the power line at a height of 15 ft. 
The diameter of the power line is 1 cm., and the 
distance between the power line and the telephone 
line is defined by a = 30 ft., so that 
h = 30 ft.; a = 30 ft.; r = 31 ft.; r’ = 53 ft. ; 
d = 1 cm. 
Substituting these values in expression (54), it is 
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found that the ratio of the disturbing pressure v 
induced in the telephone line and the power line 
pressure V is 


r’ 

8 loge r 

V ~ an = 07082, 
loge 7q 


that is, 6-2 per cent. 

In the case of a three-phase line to which the 
dimensions already given for the single line apply, 
and for which the spacing of the lines is defined by 
t = 5 ft., as shown in Fig. 58, the maximum value 
of the disturbing pressure v induced in the telephone 
line will be given by expression (60), viz. : 


t tk , l 
V = * Be 5; = 0-014 
7 


that is, 1-4 per cent. 

It is seen, therefore, that a three-phase symmetri- 
cally arranged power line has a much smaller disturb- 
ing effect on neighbouring telephone lines than a 
single overhead line. If, however, a short-circuit to 
earth occurs on one line of the three-phase system 
the resultant current due to the short-circuit will 
be a single-phase current and the disturbing effect 
on the neighbouring telephone line will, consequently, 
be greatly increased. 








LETTER TO THE EDITOR. 


THE MUNITIONS DRIVE. 
To THe Eprror or ENGINEERING, 

Str,—May I be permitted to supplement the refer- 
ence made in your leading article of June 7 to my 
projected scheme of continuous working by 
of four shifts and seven turns weekly for each? As 
& war-time measure it might be possible to employ 
five shifts as follows: four shifts in two double gangs 
(two shifts each), working on a 6-hour “on” and 
6-hour “ off ’’ basis, each individual shift to be relieved 
by the fifth twice in seven days for one turn, giving 
them a twice-weekly interval of 18 hours “ off.” 
The fifth shift would thus work 48 hours in seven 
days and each of the five shifts would take the fifth 
in turn so that they would get a normal week once 
in five. The other four shifts would work 72 hours 
in seven days 

Yours faithfully, 
RETIRED Naval OFFICER.” 

London, June 15, 1940 


THE LATE MR. W. A. WHITE. 


WE note with regret the death of Mr. William Albert 
White, which occurred at Newcastle-upon-Tyne on 
June 9. Mr, White, who was chairman and managing 


director of Messrs. White’s Marine Engineering Com- | 


pany, Limited, Hebburn-on-Tyne, was born at Sunder- 
land in 1879. He received his education at the Mari- 
time School, South Shields, and served an apprentice- 
ship in the engineering works of Messrs. Middle Docks 
and Engineering Company, Limited, South Shields. 
He then went to sea for several years, and subsequently 
proceeded to New York on behalf of Messrs. C. A. 
Parsons and Company, to supervise the construction 
of the first marine Parsons turbine built in the United 
States. In 1910, he established the Washington 
Engine Works, New York, but, during the war of 1914- 
18, disposed of his business interests in the United 
States and returned to his native country. Soon 
afterwards, he was appointed a member of the executive 
committee of the Petroleum Board under Sir John 
Cadman, and, later, was made consulting engineer to 
Messrs. British Mexican Petroleum Company, Limited. 

It was at this period of his career that Mr. White 
became interested in the burning of oil under boilers. 
He was the originator of the oil-burning system which 
bears his name and in connection with which the firm 
of Messrs. White Patent Oil-Burning Company, 
Limited, was founded in October, 1920. Mr. White was 
also the originator of a coal pulveriser and an oil 
separator, but he will be best remembered for his 
patent combined steam engine. Briefly, this consists 
of a high-speed, high-pressure balanced reciprocating 
engine, exhausting into a low-pressure turbine, both 
engine and turbine being geared to the propeller shaft. 
In order to demonstrate the efficiency of these engines, 
Mr. White installed one in a steamer of 8,000 tons 
deadweight, the S.S. Boswell, which he purchased in 


means | 
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1934 for the purpose, renaming her Adderstone.* As 
a result of the satisfactory performance of this vessel, 
| especially from the point of view of fuel economy, a num- 
| ber of subsequent orders were received for steamers 
of various types. Mr. White, who was a member of 
the Institute of Marine Engineers for many years, 
became a member of the North-East Coast Institution 
of Engineers and Shipbuilders in 1920, a member of the 
Institution of Naval Architects in 1927, and a member 
of the Institution of Mechanical Engineers in 1934. 
He was also a Fellow of the Institute of Petroleum, 
a member of the Society of Naval Architects and 
Marine Engineers, New York, and a Fellow of the 
Royal Society of Arts. 








PORTABLE PNEUMATIC SLUDGE 
PUMP. 


Tue grit-laden water to be removed in certain 
situations and operations is often troublesome to 
handle. Such conditions obtain in mining work, 
quarries, coffer-dams, caissons and the like, in which the 
accumulated water invariably contains sand, rock-drill 
cuttings, or other forms: of grit, and may require 
periodical drainage only. To meet conditions of this 
kind, Messrs. The Consolidated Pneumatic Tool Com- 
pany, Limited, 232, Dawes-road, London, S.W.6, have 
developed a portable sludge pump, which is operated 


by compressed air, a source of power generally provided | 


for other purposes on the sites concerned. The pump 
is capable of handling water containing up to 15 per 
cent. of solids. There aré no expensive parts to be 
worn out by abrasion, such parts as are exposed to such 
action being readily and cheaply replaced. The 
appearance of the pump is illustrated in Fig. 1, while 
its construction will be clear from the sectional views 
of Figs. 2 and 3, herewith. It operates by a combination 
of the ejector and displacement principles, that is, the 
suction stroke is effected by creating a vacuum in the 
pump chamber by means of an ejector, the water thus 
drawn into the chamber being forced out by its displace- 
ment by compressed air. Pumping is not continuous, 
therefore, but cyclic, i.e., the discharge is a pulsating 
flow not unlike that from a reciprocating hand pump 
or a diaphragm pump. 

Referring to Fig. 1, the compressed-air inlet, which 
is }? in. bore, is seen at the top on the left, the exhaust 
branch, of 1 in. bore, being identified at the right in 
line with the inlet by a drum-shaped silencer fitted to 
it. The pump suction, 2 in. bore, is seen at the left-hand 
at the bottom, with the discharge branch, 2} in. bore, 
at the right. A lifting handle is attached to the top 
cover. The weight of the pump is 95 lb.; its height 
is 24} in. and the width of the base is 10}? in. The 
various connections are reversed in the section of 


* An illustrated description of the ‘‘ New Economy ” 
engine for the S.S. Adderstone will be found in EN@I- 
NEERING, vol. 137, page 347 (1934). 
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Fig. 3, but there will be no difficulty in identifying 
them. The body of the pump consists of a cylindrical 
chamber with a rectangular base, a detachable cover 
affording access to the discharge valve and a detach- 
able box carrying the suction valve. This box when 
removed also affords access to the discharge valve 
for the clearance of obstructions, in case splinters of 
wood or pieces of wire drawn in by the suction should 
hold the valves open and stop the pump. The pump 
chamber is sealed at the top by a cover carrying the 
ejector nozzles a, an ejector control valve 5, and a 
pilot valve c. The control valve has vertical travel 
on a central guide rod, which prevents it from turning, 
and is moved up or down by compressed air admitted 
and released by the pilot valve, the supply to this 
latter valve being obtained from the air inlet through 
the pipe d. The pilot valve is actuated by the rod e 
attached to the arm of a float provided at f. The 
water is admitted to and discharged from the chamber 
through the opening seen below the float. 

As shown in Fig. 3, the several parts of the pump 
are in the position occupied at the completion of a 
discharge stroke. The float is in its lowest position 
and is sealing the opening. The control valve is also 
in its lowest position and the transverse port in it is 
in line with the ejector nozzle and exhaust outlet. 
The air supply has, in consequence, a free passage, and 
the action of the ejector creates a vacuum in the 
chamber. The control valve is held down by the air 
pressure admitted through the pilot valve, which, it 
will be clear from Fig. 2, is provided with diagonal 
ports so that when it is in its lowest position, as it is 
in Fig. 2, the pressure supply communicates with the 
top of the control valve and the bottom of that valve 
is open to the atmosphere. A vacuum having been 
formed in the chamber from the ejector operation, 
water is drawn into the chamber and the float ulti- 
mately rises to its top position. This movement causes 
the pilot valve to rise so that a horizontal port in it 
opens communication between the pressure supply and 
the underside of the control valve. The control valve 
is thus driven upwards so that its solid part, covered 
with an abrasion-resisting bush, shuts off the ejector 
from the exhaust branch. The air supply is not, how- 
ever, cut off at the ejector nozzle, but discharges into 
the chamber, driving the contained water out through 
the discharge valve. The float falls and the cycle then 
repeats itself. 

From the above description it will be realised that 
the pump has few working parts and has no packed 
surfaces such as glands and pistons. Any want of 
tightness in the control valve will be signalled by air 
blowing through directly to exhaust, when the defect 
can be corrected. When all water concerned has been 
discharged the air also discharges to exhaust and the 
supply cock is shut. The capacity of the pump is, 
of course, related to the pressure of the air supply. 
With this at 100 Ib. per square inch, the discharge 
will vary from 54 gallons per minute at a total head 
of 50 ft. to one of 16-5 gallons per minute at a total 
head of 200 ft. 
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LABOUR NOTES. | 


Between April 15 and May 20 there was a reduction | 
of 91,873 in the number of unemployed persons on | 
the registers of unemployment exchanges in Great 
Britain. The total of 880,822 for May 20 was 611,460 
less than the figure for May 15, 1939. The reduction 
in unemployment applied to all areas and to most of 
the principal industries. In addition to unemployed 
absorbed into the industries engaged on war work, 
there is also a steady flow of transfer into those indus- 
tries from less essential industries, which is not reflected 
by the reduction in the total of unemployment. 





Of the 880,822 unemployed persons on the registers 
in Great Britain at May 20, 730,773 were wholly 
unemployed, 102,730 temporarily stopped and 47,319 
normally employed as casual workers. Of the wholly 
unemployed, 468,990 were men, 15,843 boys, 217,832 
women and 28,108 girls. Of the 102,730 who were 
temporarily stopped, 56,266 were men, 1,317 boys, 
43,012 women, and 2,135 girls, and of the 47,319 
casual workers, 45,456 were men, 125 boys, 1,736 
women, and 2 girls. 


In the course of a message to the staff of the Ministry 
of Labour and National Service on the application of 
the Order restricting the engagement of labour, Mr. 
Bevin asked members to show imagination, initiative 
and drive. The Order, he said, placed on the Depart- 
ment, and in particular the employment exchange 
service, “‘ duties even more vital for the operation of the 
war’ than those it had hitherto carried. It became 
the responsibility of the Ministry, he went on to say, 
to see that in the three industries of engineering, 
building and civil-engineering contracting, the man 
power and woman power of the country, skilled and 
unskilled alike, were used to the best advantage, and 
also to assist in conserving and augmenting the supply 
of labour available for two other vital industries— 
coalmining and agriculture. 





As is known, it is agreed that industrial practices 
which are modified in order to expedite war production 
should be restored when the hostilities came to an end. 
In the engineering industry, the employers and the 
unions have already arranged for the registration of 
the changes that are made, and the Consultative 
Committee of the Ministry of Labour and National 
Service—which is composed of representatives of the 
British Employers’ Confederation and the Trades 
Union Congress—has advised the Minister that a 
similar step should be taken in every other industry. 
Copies of the records, it is recommended, should be 
kept by the local labour supply committees or by the 
local employment exchanges, and the labour supply 
officers should be responsible for seeing that the 
records were made. 





Under the Control of War Production (No. 1) Order, 
1940, which has just been issued by the Ministry of 
Supply, some 1,500 firms are declared controlled 
undertakings. The names of the firms will not be 
published, but a letter will be sent to each informing 
them that they are “ controlled undertakings.” They 
will be subject to directions issued by or on behalf of 
the Government department for which they are working, 
usually the Admiralty, the Ministry of Aircraft Pro- 
duction and the Ministry of Supply. In so far as he is 
concerned, Mr. Morrison wants all those who are work- 
ing for controlled undertakings to know that they are 
now in fact working for the Government, but at the 
same time he desires to repeat that where existing 
managements are doing their job well with public 
spirit and efficiency he wishes to interfere with the 
working arrangements as little as possible. Directions 
have been given to firms included in the Order to con- 
tinue with their work in accordance with existing 
arrangements until they are instructed otherwise. 
It is ho that all will follow those directions and 
refrain, for the present, from making inquiries relating 
to the method of control. 





The Secretary for Mines announced last week that 
under the leadership of the Coal Production Council, 
presided over by Lord Portal, production committees 
have now been established in all the principal mining 
districts to take every ible step to meet the urgent 
demand for more coal. To assist these committees 
and to maintain close co-operation with the Mines 
Department and the Council, the Seoretary for Mines 
has appointed the following Coal Production Advisers. 
Lord Portal will continue to be chairman of the Council 
and other advisers have been added to its membership : 
England—N . Eastern, Mr. Clive Cookson ; N. Western, 
Sir Robert Burrows ; W. Midland, Mr. J. Cadman ; 
Yorkshire and E. Midland, Mr. Owen V. Smithson ; 
Scotland, Sir Nigel Campbell; Wales, Lord Portal. 








Three more training centres are to be established 


by the Ministry of Labour and National Service, one 
in Preston (Lancashire), another in Coventry, and the 
third in Glasgow. For the Preston centre a large garage 
is being adapted for the training of 800 men ; in Coven- 
try, a factory has been obtained which will provide 
700 training places, and in Glasgow, in addition to the 
expansion of the existing centre, a converted factory will 
give space for the training of 1,000 men. The Ministry 
is aiming at the training of 100,000 men in a year. 





The text of an agreement on the “ temporary 
relaxation of existing customs as to employment of 
skilled men, members of the A.E.U., to provide for 
war-time emergency conditions’? between the Ship- 
building Employers’ Federation and the Amalgamated 
nt ee Union is given in the June issue of the 
A.E.U. Journal. In order to supplement skilled man- 
power in the shipbuilding industry, when it can be 
shown that skilled men are not available and produc- 
tion is prejudiced, it is agreed that an alternative class 
of worker may be employed on jobs hitherto done by 
such skilled men under reservations to be wager | 
agreed. In the case of machining, the employer sha 
be allowed to put men of a semi-skilled character on 
to machines previously operated by skilled men under 
the reservations previously referred to. These reser- 
vations include one to the effect that a register of 
standard type shall be kept of changes made under 
the agreement and an undertaking given by the com- 
pany that, as and when skilled labour becomes available, 
restoration to the pre-agreement practice be made. 





The procedure for operating the agreement is to be 
as follows :—‘* An application for a change of practice 
shall be referred to a local joint committee representa- 
tive of the local employers’ association and local repre- 
sentatives of the A.E.U., whose agreement shall be 
subject to confirmation by the executive bodies. 
Failing agreement by the local joint committee, or 
confirmation by either executive, the matter shall be 
referred for consideration by the exeoutive bodies, 
i.e., representatives of the Federation and the executive 
council of the A.E.U. Changes made under this agree- 
ment shall be registered by the employer on a standard 
form and a copy of such registration supplied to the 
worker or workers affected and to the local representa- 
tives of the union and the executive council of the 
A.E.U.” 





Dilutees doing engineers’ work are to come under 
the engineers’ conditions and any dispute that arises 
is to be settled in accordance with the practice of the 
establishment governing engineers’ work. In regard 
to relaxation on ship-repair work, it is understood that 
while the general principles of the agreement may be 
applied, the method of application shall be arranged 
by consultation in the districts concerned between the 
local Ship Repairers’ Associations and the district 
representatives of the union instead of by the procedure 
described in the preceding paragraph. 





In order to provide Peruvian wage earners and 
workers with cheaper and better food, the Government 
has set up a Food Service in the Ministry of Public 
Health. Labour and Social Welfare. It includes a 
technical section, a provisioning section, and a control 
section. The technical section will deal with popular 
nutrition, will collect technical and economic informa- 
tion, make recommendations to the bodies responsible 
for the guidance of production, and direct consumers to 
cheap foods of satisfactory nutritive value. The pro- 
visioning section will control the quantity and quality 
of the production of articles of prime necessity, stocks, 
consumption, cost of production, and prices, It will 
also compile statistics on which may be based the 
import and export pramite for controlled goods. The 
control section will see to the enforcement of the 
measures relating to articles of prime necessity and 
inflict penalties for infringements of the law. 





Various ingenious labour-marketing procedures— 
by-products of the great depression—have been 
developed in the United States to offset the extra- 
ordinary difficulties experienced by jobless people in 
their search for employment. Among these new and 
non-profit-making schemes are the “‘ Man-Marketing 
Clinic,” in which unemployed persons from various 
occupational classes act as consultants to each other 
at conferences presided over by a leader experienced 
in business management; the “ Forty-Plus Club,” 
composed of mature unemployed persons who have 
been competent executives with fairly substantial 
salaries and undertake to sell the services of their 
fellow club members instead of their own, and the 
“‘ Job Hunters’ Organisation,” made up of a group 
of young persons in quest of work, who engage in a 
concerted drive to place themselves. An interesting 
article on the subject appears in the April issue of the 
United States Department of Labour’s Review. 





RECENT PROGRESS IN ELECTRICAL 
TECHNOLOGY .* 


By Marcet Hers. 


KNOWLEDGE progresses in two directions—towards 
the infinitely great and the infinitely small. Fifteen 
years ago, the limiting expressions for multiples and 
sub-multiples of physical magnitudes were the mega, 
10°, and the micron, 10-*. has now introduced 
new units, and in text-books and technical papers such 
expressions as Giga for 10°, Tira for 10#*, Nano for 10-* ; 
and Pico for 10-'* are to be met. The theoretical 
—— of science are equally in perpetual evolution, 
with the result that new terms illustrating new concep- 
tions are constantly being coined; examples are 
furnished by protons, neutrons and neutrinos. In 
addition to the creation of fundamental terms of this 
kind, the progress of applied physics has resulted in the 
introduction of expressions which represent new 
branches of technology, such as photo-electricity and 
electronics. A striking example of such pi is 
furnished by the development of the electronic + a 
which has followed the electronic microscope. The 
electronic telescope permits objects that are illuminated 
by infra-red light to be seen. The instrument is a 
converter of light frequency, the infra-red waves being 
changed to others lying within the visible spectrum, 
so that objects obscured, for instance, by fog or smoke, 
may be seen. It will probably be of value in the develop- 
ment of television. 

Production of Electrical Energy.—The leading position 
in the field of electric generation is still held by the 
United States. In 1938, the generating stations of 
that country had a total capacity of 38,335,000 kW, 
with an annual output of 115,000 million kWh and 
27,765,000 consumers. Since 1929, the year before the 
economic depression, the number of consumers has 
increased by 13 per cent. and the output by 24-3 per 
cent. The extra demand has been met, to a large 
extent, by the building of hydro-electric plants which 
have been combined with schemes of improved irriga- 
tion or navigation. The Tennessee Valley stations are 
designed with a capacity of 1,500,000 kW ; those for 
the Boulder Dam with a capacity of 1,320,000 kW ; 
and those at Grand Coulee on the Columbia River, 
which is to be completed in 1964, for 1,975,000 kW. 
It is of interest to note that high-tension direct-current 
transmission is advocated for Grand Coulee. The 
technical aspects of this type of transmission have 
been fully worked out in Europe, but conditions for its 
application on a large scale are more favourable in the 

nited States, where obstacles introduced by the 
crossing of frontiers do not exist. 

Taking the world as a whole, coal still occupies the 
first position as a source of electrical energy. It is 
followed by water power, with oil occupying the third 
position, but one, none the less, of considerable import- 
ance. The wind, the tides, solar heat and the thermal 
energy of the sea have not yet attained positions of any 
practical importance, There is, however, one source 
of energy which, although restricted to a few localities, 
is being exploited with marked success. This is 
terrestrial heat. The most important installations are 
in Italy, at Lardarello, Serazzano and Castelnuovo, 
The terrestrial vapour contains boricacid, the extraction 
of which has formed a local industry since the year 1818. 
At Lardarello, the available quantity of vapour amounts 
to 600 tons per hour. It is delivered at a pressure of 
66 Ib. per square inch and a temperature of 200 deg. C. 
In 1912, a 250-kW steam turbine set was installed 
and, at present, the station contains four 12,000-kW 
units. the energy produced is fed to the distribution 
network of the State Railways. New generating units 
are projected which will bring the total capacity up 
to 180,000 kW. 

The developments of new types of steam boiler, 
after fifteen years of prolific activity, appears to have 
come to a temporary halt. The present period of 

tical trial in which the Benson, Monotube, Velox, 

Mont, Léffler and other types are being subjected 
to commercial exploitation may result in certain classes 
establishing their agen but the expression of 
definite opinions at the present time is difficult. It is 
possible that several types will survive, each i 
application to certain local economic or techni 
conditions. On broader lines, it may be said that the 
prediction that the development of pulverised-fuel 
firing would result in the supersession of the chain- 
grate stoker has proved entirely false. It may also 
be said that natural-draught boilers are falling com- 
pletely out of use, and that brick furnace linings are 
giving place to water-cooled walls. A subject which 
appears to be occupying the minds of boiler designers 
at the present time is the recuperation of the energy 
running to waste in the products of combustion of 





* Abridged translation of a lecture delivered by 
M. Marcel Heins, Chief Engineer of the Centrales Elec- 
triques des Flandres et du Brabant, before the Société 
Belge des Electriciens, December, 1939. 
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forced-draught boilers. This recuperation is being 
effected by means of gas turbines. These normally 
have an efficiency of only 17 per cent. or 18 per cent., 
although by increasing the admission temperature 
from 550 deg. to 700 deg. C., this figure may be 
increased to 23 per cent. In addition to the use of 
gas turbines in connection with the Velox steam 
generator, they can be used on locomotives, in marine 
propulsion and in conjunction with blast furnaces. 
The capacity of gas turbines constructed, or in course 
of construction, varies from 1,000 kW to 6,000 kW. 
A Jendrassik gas turbine, tested at the Hungarian 
Institute of Technology, showed an efficiency of 21-2 
per cent. when running at 16,400 r.p.m. 

As the efficiency of steam turbines depends on the 
blade speed, there is a tendency to increase the speed 
of rotation of the smaller type of unit. Back-pressure 
turbines running at 12,000 r.p.m. are being constructed 
in large numbers, and a 1,000-kW Siemens set operating 
at 46 atmospheres and 430 deg. C. has been built to 
ran at 16,000 r.p.m. The A.E.G. has built an experi- 
mental turbine running at 20,000 r.p.m. Welding is 
now being largely employed in the construction of 
steam turbines. In certain parts of the United States, 
the general use of air-conditioning plants has resulted 
in the summer load equalling the winter load. One 
effect of this is that the time during which any important | 
proportion of the plant can be laid off for examination 
and repair is restricted to a short period in the spring. 
This condition has led to attention being paid to the | 
possibility of modifying designs from the point of 
view of facilitating opening-up and repair. 

Transmission.—In the course of the last ten years, 
the properties of cable-insulating materials have been | 
steadily improved. For extra-high tensions, liquid and 
gaseous insulation is being more and more used. 
Rubber, which had been discarded in the manufacture | 
of high-tension cables owing to the fact that it is 
strongly attacked by ozone liberated by the electrical | 
discharge, is now coming into use again owing to the | 
development of forms capable of resisting ozonic| 
action. In the United States, where, as in all other | 
countries, many overhead lines are being replaced by | 
underground cables, mechanical appliances to facilitate | 
eable laying have been developed to a high degree of 
perfection. They include oil-engine driven picks for 
breaking up frozen ground, trench diggers and cable- 
laying machines. For overhead lines, similar plant 
has been developed for digging anchorages for poles ; 
crane-lorries on chain tracks are provided for pole 
erection. This type of mechanisation, which greatly 
reduces costs, can clearly only be employed by large 
organisations, 

In the protection of networks, much development has 
taken place in the design of extra high-tension rapid- 
action pneumatically-operated circuit breakers. The 
object aimed at is the reclosing of the switch as rapidly 
as possible after it has opened on a short circuit, in 
order to avoid service interruptions, In 1925, with 
oil-immersed switches of the normal type, the breaking | 
time was 0-3 second, and the duration of the arc 0-2 
second ; in 1930, with oil switches of the more modern 
type, the breaking time was 0-25 second, and the arc | 
duration 0-12 second ; in 1934, with the latest types 
of oil switch, containing only a small volume of oil, 
the respective times were 0-17 second and 0-05 second ; 
in 1937, with ultra-rapid pneumatic switches, the times 
were 0-05 second and 0-02 second. Great improve- 
ments have also taken place in lightning arresters. 
The most modern types are of the electrolytic form. | 
fonic lightning arresters are built for circuits up to 
500 volts, which are capable of extinguishing an arc 
in less than 0-01 second. 

The transmission of energy by high-tension continuous 
current is again being given attention, and a 500-kW 
plant for transmission at 50 kV was shown at the Ziirich 
Exhibition in 1939. The economic advantages of 
continuous-current transmission for large powers 
over long distances are well known. The limiting 
tension for three-phase transmission lies in the neigh- 
bourhood of 400 kV and difficulties due to voltage drop 
and unstable operation become unsurmountable when 
distances greater than 750 km. are involved. Owing 
to the absence of corona and skin effects, the utilisation 
of continuous current on existing transmission lines | 
would increase their carrying capacity by 50 per cent. 
Putting up the voltage to the allowable extent would 
increase this figure to 300 percent. This whole question 
is by no means new and among early installations, the 
Lyons-Moutiers transmission may be mentioned. 
The line is 450 km. long and operates at 120 kV. 
The generators operate in series. Various high- | 
tension continuous-current generators have been 
constructed, including the Huntin-Leblanc commu- 
tating machine and the Calverly-Highfield Transverter, | 
which was shown at the Wembley Exhibition of 1924.* 
The Transverter was the first reversible machine of | 
its type. Static converters have also been developed. | 


page 563 (1924). 


* See ENGINEERING, vol. 117, 
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These include the mercury rectifier, the thyratron and 
the compressed-air converter of Erwin Marx, which has 
been built with a capacity of 1,500 amperes at 150 kV. 

Although the United States is the most promising 
field for the first application of continuous-current 
transmission on a large scale, it is probable that any 
move to introduce it would at once stimulate three- 


phase transmission advocates to introduce such 
further improvements that their systems would 
become more firmly established than ever. Mr. Rissik 


has shown in an article in ENGINEERING,* that by | 
adopting systems capable of neutralising the reactance 
effects of the line, it is ible with alternating current 
to approach the results obtainable with continuous | 
current. The first system, advocated in 1921, was| 
the employment of synchronous compensators installed 
at intervals along the line. Static condensers would | 
have had the same effect. In 1930, a method was 
proposed involving the use of a synchronous motor- 
generator group ; the motor is fed from the transmission 
line through a transformer and the generator delivers 
to the line, through another transformer, a current 
which is identical in value and phase with that which | 
would be furnished by condensers in series. The 
recent system proposed by Mr. A. M. Taylor, in 
ENGINEERING,t employs special transformers in which 
the secondary voltage is in quadrature with the primary. | 

Electric Furnaces.—As is generally known, metallic 
zinc is obtained by first roasting the blende to remove 
the sulphur and then reducing the resulting zinc oxide 
with coal. In the Laval process, at Trollhattan, the 
reduction with coal is carried out in an are furnace 
with a capacity of 100 tonsa day. The power required 
is 5,000 kW and the energy consumption from 1,700 
kWh to 2,000 kWh per ton of blende treated. The 
zine is recovered by sublimination, the product pro- | 
duced consisting of 85 per cent. zinc and 15 per cent. 
oxides and impurities. Separation of the zinc is| 
effected by fusion, but for a high-quality product, | 
refining in a second arc furnace is necessary. When | 
dealing with an ore which contains 57 per cent. of | 
zine oxide after the first roasting, a consumption of 
6,550 kWh per ton of refined zinc is necessary. A 
similar process for the production of magnesium is 
practised by the Austro-American Magnesite Company, 
the raw material treated being gobertite, a carbonate 
of magnesium. The metal vaporises at 1,090 deg. C., 
and the sublimated product contains from 60 per cent. | 
to 70 per cent. of metallic magnesium and 15 per cent. to 
22 per cent. of magnesium oxide. The energy consump- 
tion is 18 kWh per kilogramme of metal produced. 

The electric furnace is also finding a place in the 
glass industry. As this application is dependent on 
obtaining current at a low cost, it has generally been | 
considered that the most favourable situation for an | 
electrically-operated glass factory is in the neighbour- | 
hood of water-power stations, and work of this nature | 
is, for instance, being carried on at Niagara. The idea | 
of the necessity of employing water power was at one | 
time held to apply to all electro-chemical processes, | 
but experience has shown it to be fallacious. Carbide | 
and cyanamide furnaces are to-day being successfully | 
operated by energy derived from thermal power | 
stations, he exploitation of a glass-fusion furnace 
could equally well be adapted to the load curve of a 
thermal station; it could operate at full charge at | 
times of low load. The incidental advantages of fur- | 
naces of this type, such as low capital and main- | 
tenance costs and the absence of dust, are considerable. | 
Experience at Niagara shows that the energy consump- | 
tion varies between 725 kWh and 910 kWh per ton of | 
glass produced. The development in the use of electric | 
furnaces for smelting special alloys and the heat treat- | 
ment of molybdenum-chrome and other special steels 
are generally known. Another recent development is 
the construction of electric furnaces for seasoning 
timber. 

Electric Heating.—The importance of electric boilers 
is considerably less in Belgium than it is in such 
countries as Switzerland and Finland, where electrical | 
energy is in the main derived from water power. In| 
Switzerland the installed capacity of such boilers | 
amounted to 10,000 kW in 1920; by 1937, this figure 
had increased to 240,000 kW. In general, the boilers | 
are of the three-electrode type and are built in sizes 
of from 3,000 kW to 8,000 kW. Electric boilers may 
usefully be employed to improve the load factor in | 
factories. In some cases it is an advantage to use | 
them in conjunction with water accumulators, which 
are superheated to temperatures of 150 deg. to 200 | 
deg. C. at times of light load. Incidental advantages of | 
such boilers are small floor space, automatic operation, | 
cleanliness and the fact that they operate at unity 
power factor. They are particularly suitable for food- | 
stuff factories, hospitals and schools. 

Electricity in Agriculture—The development of the 
use of electricity in farming and agriculture is not 





* Vol. 147, pages 33, 117 and 227 (1939). 
+t Vol. 143, pages 311 and 364 41937). 
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rapid. Some work is, however, being done in market 
gardening. An example is furnished by the cultivation 
of chicory in frames heated by buried cables. The 
growing of chicory has been looked upon as essentially a 
Belgian activity, but the establishment of this method 
of electric heating in Holland appears to be resulting 
in a transfer of the activity to that country. A tem- 
perature of 17 deg. C. is maintained in the frames, with 
a consumption of 55 watt-hours to 65 watt-hours per 
square metre of ground area. The plants grow more 
rapidly and an increase in production of 15 per cent. 
is obtained. The temperature is regulated automati- 
cally by means of thermostats and time switches. 
There are 14 installations of this type connected to the 
mains of the Provinciale Utrechtsche Electriciteits 
Electric heating is also being applied 
to the drying of grass for the production of a feeding 
material of higher nutritive value than natural hay. 
Temperatures of 80 deg. C. to 120 deg. C. are employed 


| and the electricity consumption amounts to 15 kWh 


per 100 kg. of grass. The drying of corn by infra-red 
rays is also being experimented with. The method is 
claimed to be rapid and to have insecticidal properties. 
The heating element consists merely of an iron wire 
wound round a gas pipe which is heated up to a tem- 
perature of about 500 deg. C. The infra-red rays 
produced warm the corn to a témperature of about 
60 deg. C. in a comparatively short time. 








THE DRAGLINE EXCAVATOR.* 
By Writt1am Barnes, M.I.Mech.E. 
(Concluded from page 574.) 


Tue “ All-American” canal in California involved 
the excavation of about 14,000,000 cub. yd. of material. 
The main canal is 80 miles long, with a branch canal 
130 miles long. The east section of the canal is 
160 ft. wide at the bottom and 22 ft. deep, with slopes 
of 1 in 2. The deepest cut through the “ sandhill 
area” was 115 ft. deep. The job was placed out 
to contractors, who tendered approximately 6d. per 


| cub, yd. for the dirt, mainly sand and silt, and from 
| 2s. to 5s. per cub. yd. for a quantity of rock which 


was encountered. Seven Diesel-driven ‘ walking” 
draglines were employed, with buckets of 12, 6 and 
3 cub. yd. capacity, together with a number of small 
draglines with 2-cub. yd. buckets. One of the 12 cub. 
yd. draglines, working 24 hours a day, excavated 
the enormous quantity of 5,501,000 cub. yd. in 
12 months. A portion of the canal was excavated in 
two cuts, the material being dumped on each side to 
form the banks. In some other portions of the canal 
cemented gravel was encountered and excavation 
proved very difficult. Blasting entailed too much 
delay, and a cast-steel rooter, weighing over 10 tons, 
was substituted for the dragline bucket. The rooter 
was dragged through the compact gravel and when 
sufficient material had been loosened it was removed 
and the digging was continued with a 12-cub. yd. 
bucket. 

The excavation of sand and gravel, especially when 
the deposit is waterlogged, is one of the best known 
applications of a dragline. In most pits, the sand and 
gravel is dumped by the dragline into tip wagons, and 
then transported to the washing, crushing and screening 
plant. Occasionally a gravel pump mounted on a 

ntoon is used for both excavation and for pipe-line 
transmission to the plant. Usually, however, the 
material is too compact to excavate with a gravel pump 
and a dragline is then used to dig the material. It is 
now fairly usual to locate the gravel pump near to the 
plant and to transport the material in tip wagons or 
dumpers from the dragline to it. One of the chief 
purposes of using a gravel pump in this manner is to 
elevate the aggregate to the plant, together with a 
supply of water, and to give it a preliminary wash in 
the process. Some pits contain beds or pockets of 
clay or other material mixed with the sand or gravel. 
These can be removed separately by means of a drag- 
line. 

An unusual method of digging beach gravel by means 
of a }-cub. yd. dragline has been devised. At high 
tide, barges are sailed as near to the shore as possible 
and then anchored, to settle down later on to the 
beach. As soon as the tide recedes sufficiently, th: 
dragline travels across the beach to alongside one of 
the barges and then digs and loads the gravel. Two 
or three barges are loaded in this manner until the 
incoming tide forces the dragline to retire up the beach 
to safety. The stranded barges are refloated and sail 
away with their cargo. The tide fills up the holes 
left by the removal of the gravel and provides a supply 
for the next tide. The barges have a capacity of from 
100 tons to 200 tons, and a dragline has loaded as 
much as 500 tons in 4 hours. Draglines are being 





* Paper read before the Institution of Civil Engineers, 
on Tuesday, February 20, 1940. Abridged. 
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increasingly used to dig, and to remove separately, | 
stratified materials. An interesting example occurs in 
® gypsum quarry, where the gypsum is interstratified 
with hard marl.* The total depth of the working face 
is approximately 52 ft. The upper portion of the 
material, about 34 ft. deep, is removed by an electri- 
cally-operated shovel, which dumps the material | 
{gypsum and marl) into a screening plant combined | 
with a conveyor, the latter depositing the separated 
marl on to the dump or open side of the quarry. The | 
lower 18 ft. of material consists of five bands of | 
gypsum from 6 in. to 12 in. thick, interstratified with 
beds of marl from 1 ft. to 4 ft. 6 in. thick. This lower 
face is excavated by an electrically-operated dragline 
having a working radius of 70 ft. and fitted with an | 
80-ft. boom and 1}-cub. yd. bucket. 


— —___—. | 





* See ENGINEERING, vol. 148, page 517 (1939). 


| sation charges. 


Excavator Hanpiina Rock Spot. 


In some open-cast ironstone mines, the ground, after 
the ironstone has been removed, has to be, or is, 
restored for cultivation. Restoration involves not only 
levelling the ground after the removal of the ironstone, 
but replacing the overburden correctly. This neces- 
sitates removing first the upper 6 in. to 9 in. of top 
soil and loam, then excavating the subsoil and dumping 
it on the ground from which the ironstone has been 
removed, and finally spreading the top soil over the 
surface of the subsoil; if the top soil and loam were 
mixed with the subsoil the ground would be unsuitable 
for agricultural purposes. When a power shovel is 
used to remove the cover, and the ground has to be 
restored, the loam is taken off and replaced on the 
subsoil by hand labour. This costs from 801. to 1001. 
or more per acre, more than the ground is worth for 
agricultural purposes, and the land is therefore left 
either derelict or planted with trees. A few years ago, 


| therefore, Messrs. The Stanton Ironworks Company, 
| Limited, decided to install a dragline in one of their 


shallow mines, both to remove the cover and for 
resoiling. The experiment proved so successful that 
the use of draglines for this purpose has increased 
considerably. The land restored in this manner pro- 
duces better crops than it did before it was disturbed. 

Costs vary widely according to the depth of cover 
and similar conditions, but in some quarries stripping, 
resoiling, and levelling are done with a dragline at a 
total cost of 2d. to 3d. per cub. yd., excluding amorti- 
It is difficult to take out of the total 
cost the amount for restoring the land, but it will 
probably amount to as little as 151. or 201. per acre, 





which certainly makes it a desirable and practicable 
proposition. The overburden in the ironstone quarry 
shown in Fig. 9, annexed, varies considerably in 
depth, and in some parts the big stripping shovel seen 
on the right has not sufficient reach to dispose of the 
whole of the material. To avoid using a larger machine 
for the maximum depth only, a dragline has been 
installed on the top of the dump to rehandle the excess 
material and deposit it farther back from the open cut, 
and so make room for more material from the shovel. 
The newly-dumped material is comparatively loose and 
soft, and the dragline is therefore worked upon large 
timber mats. 

Many shallow coal deposits in the United States 
are being mined successfully by stripping. Over 
20,000,000 tons of coal are being obtained annually by 
stripping thin seams of coal from 2 ft. to 6 ft. thick. 
Until a few years ago, long-boom shovels were used 
almost exclusively for removing the cover, but the 
dragline is now largely employed for this purpose. 
In one pit, where the overburden is about 55 ft. thick 
and consists of clay, limestone, and shale, a 15-cub. 
yd. shovel is digging the lower 30 ft., whilst a 12-cub. 
yd. dragline is removing the upper 25 ft. The output 
is approximately 5,600 cub. yd. per shift of eight 
hours from the shovel and 4,000 cub. yd. from the 
dragline. The shovel is advanced 10 ft. at each move- 
up and the dragline approximately 30 ft. 

The placer dredge is recognised as being the cheapest 
method of dealing with large deposits of placer gravel, 
but the cost is comparatively high and a depth of 
12 ft. to 15 ft. is needed for flotation. Within recent 
years a new system has been successfully adopted. 
This consists of a dragline working in conjunction with 
a barge or scow carrying a hopper to take the material 
dumped from the dragline bucket, a trommel, a pump, 
riffle sluices, a stacker or belt conveyor, and a power 
plant. It is less costly than a placer dredge, and 
requires a. flotation depth of only 30 in., or less, Another 
advantage is the great flexibility and ease of transport 
for dealing with irregular and small deposits. The 
plants vary considerably in size, from small installations 
working with draglines of about }-cub. yd. bucket- 
capacity, used for prospecting and dealing with isolated 
deposits, up to large plants capable of dealing with big 
outputs and working in conjunction with draglines 
of 4 cub. yd. to 5 cub. yd. bucket capacity. 

Many brick companies are successfully using drag- 
lines for both stripping and digging the clay as well as 
for opening up new clay pits by removing the cover 
to expose the clay. The drag-shovel is used mostly 
for excavating trenches, but sometimes the dragline 
is used with satisfactory results. A dragline will cut 
a trench with steep sides when the material stands up 
well without much timbering. Draglines are being 
increasingly used, in preference to shovels, for excavat- 
ing railway cuttings when there is not too much rock 
in the material. The excavator and wagons are kept 
out of the bottom and it is easier to install and maintain 
the tracks for the dump wagons if these are required 
to take the material away ; alternatively, with material 
deposited on the surface alongside the cutting, the 
dragline can dump directly. It can also cut the slopes 
more efficiently and more cheaply than a shovel. 
Although draglines are primarily employed for digging 
material from below the level of the mac ine, they are 
occasionally used for dealing with material above the 
working level, and also for rehandling material where 
greater dumping room is required (see Fig. 9). They 
are also sometimes used for spreading dumped material. 
It is quite possible to excavate rock by means of a 
dragline if the rock is sufficiently loose in the face, or, 
failing that, if it is well loosened and broken up by 
blasting. Fig. 10, on this page, shows a dragline engaged 
on work of this description using a heavy “ rock-type ”’ 
bucket. The machine is shown digging one of the 
canals upon the large Vaal-Hartz irrigation scheme in 
South Africa. A large dam to form a lake 90 miles 
long with a maximum width of 12 miles has been 
constructed at the junction of the Vaal and Hartz 
Rivers to supply water along a distance of 350 miles 
from the dam. 

Refuse dumps or tips, if uncovered, are an undoubted 
eyesore as well as being unsanitary; the practice of 
covering them with soil is, therefore, an excellent one. 
It is difficult and costly to carry out the work by hand 
labour, but the work is being done quickly and cheaply 
by means of draglines. The usual method of working 
is to cut a trench alongside the toe of the tip, as shown 
in Fig. 11, annexed, and to dump the excavated 
material on to the top and sides, the final spreading and 
levelling being carried out by means of hand labour. 
The advantages of this method are that good loam or 
soil, instead of being covered up, is turned to a useful 
purpose and the trench from which it has been taken 
is available for refuse. The covering process closely 
follows the tipping, so that as little as possible of the 
refuse is left uncovered, even for a short period. 

The ‘‘dragveyor” is a new idea for conveying 
material from a dragline so as to obtain larger outputs 
under suitable working conditions, which include a 
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comparatively shallow cut in easily-excavated dry | 
material. The dragline shown in Fig. 12, Plate 
XXXIV, is fitted with an 8-cub. yd. crescent-shaped 
slack-line cableway bottomless bucket in place of the 
usual 3-cub. yd. dragline bucket, and the material, 
instead of being picked up and swung round for dis- 
charging, is dragged up an incline into a hopper com- | 
municating with a conveyor fitted with a 60-in. belt. | 
The discharging end of the conveyor is elevated suffi- 


ciently to load into large 16-cub. yd. dump trucks which | 
are run into position under the end of the conveyor. | 


The hopper has a considerable storage capacity to avoid 
the necessity of synchronising the digging and dis- 
charging operations. Loading of the trucks is controlled 
by an operator on the conveyor so that the conveyor 
is only operated when a truck is in position. 

Some time is taken up by mancuvring the dump 
trucks into position under the end of the conveyor 
but the outfit shown in Fig. 12 is loading at the rate 
of 550 cub. yd. per hour, loose measurement, which 
is approximately double the output which would be 
obtainable from the dragline when fitted with a standard 
3-cub. yd. bucket under similar working conditions. 

In conclusion, it may be interesting to give a few 
particulars of the largest dragline so far constructed. 


The “ walking ” type is shown in Fig. 13, Plate XXXIV, | 


but the same size of machine is also supplied with 
Caterpillar mounting. The following is a brief specifi- 
cation : 


Length of boom, feet 200 225 | 250 
Capacity of bucket, cub. 

yards 5 12 10 
Maximum dumping radius, 

feet 214 240 | 265 


Approximately 1,000 tons. 
Ward-Leonard control. 
| 600 brake horse-power. 
* walk- 


Working weight 

Electric drive 

Digging motors 

Diameter of base on 
er” 

Bearing area 

Bearing area with Cater- 
pillar mounting 

Approximate time for one 
cycle of operations 

Output, depending on ma- 
terial and working condi- 
tions 

Current consumption 


45 ft. 
1,500 sq. ft. 


384 sq. ft 


| 65-75 seconds 
| 350-650 cubic yards per hour with 
15-cubic yard bucket. 


0-5-0-75 kWh per cubic yard. 


The illustration, Fig. 13, clearly shows the “ walking ” 


device, the operator’s cabin, the large superstructure, | 


the long boom, and the widespread feet. The latest 
model of the machine has a 20-cub. yd. bucket on a 
200-ft. boom. 








CATALOGUES. 


Metal Rectifiers.—From Messrs. The Electric Con- 
struc 
is at Lamport Hall, Northampton, we have received a 
catalogue describing their metal rectifiers. 

Welding Plant.—Messrs. Sciaky Electric Weiding 
Machines, Limited, Farnham-road, Slough, Bucks., have 


sent us a catalogue illustrating their standard resistance- 


Belt Sanders.—-Messrs. Gaston E. Marbaix, Limited, 
Humglas House, Carlisle-place, London, 8.W.1, have 
sent us a leaflet describing the Tauco 6-in. belt sander, 
which is adapted for use in either a vertical or a hori- 
zontal position. 

Automatic Lathe.—-We have received from Messrs. 
Gisholt Machine Company, Madison, Wisconsin, U.S.A., 
a bulletin describing a hydraulic automatic lathe to 
swing 12 in. over the front carriage and with a length 
between centres of 22 in. 

Gauge Movements.—-A leaflet received from Messrs. 
Rotherham and Sons, Limited, Coventry, describes some 
of the numerous gauge movements manufactured and 
stocked by them for use in vacuum, pressure, oil, steam 
and air instruments. 

Electric Welding.—Messrs. Lincoln Electric Company, 
Limited, Welwyn Garden City, Hertfordshire, have 
sent us a leaflet which gives information concerning their 
“ Fleetweld " electrodes, whch are stated to afford 
freedom from spatter when operating at high current 
values. 

Circuit Breakers.—-We have received from Messrs. J. G. 
Statter and Company, Limited, 82, Victoria-street, 
London, 8.W.1, a leaflet describing their industrial-type 
ironclad oil-immersed non-drawout circuit breakers of 
high rupturing capacity. All sizes are suitable for wall or 
framework mounting. 

Gas-Fired Heaters.—We have received from Messrs. 
Keith Blackman, Limited, Mill Mead-road, Ferry-lane, 
Tottenham, London, N.17, a pamphlet giving particulars 
of their flueless gas-fired unit heaters for warming 
factories and workshops. No steam or water piping is 


required with these units, which are designed for overhead 
suspension. 


on Company, Limited, whose temporary address | 
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* ENGINEERING ’’ ILLUSTRATED | 
PATENT RECORD. . 


ABSTRACTS OF SPECIFICATIONS RECENTLY | 
.ISHED UNDER THE ACTS OF 1907 TO 1939. 


PUBL 
The number of views given in the Specification —~ we 4 
is stated in each case; where none is mentioned, the 


Specification is not illustrated. 
Where inventions are communicated from abroad, the | 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtai at the Patent 


0: Si Branch, 25, Southamption Buildings, | 
Chancery-lane, London, W.C.2, price 18. each. 
The date of the advertisement of the acceptance of a} 


Complete Specification in each case, is given 


~~ the 
abstract, unless the Patent has been sealed, when the 
word “ Sealed” is a@ 


ppended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
519,853. Measuring Instrument. Elliott Brothers 
(London), Limited, of Lewisham, and G. F. Shotter, of 
Friern Barnet. (9 Figs.) October 4, 1938.—The invention 


is an alternating-current moving-iron instrument which | 


has a large a._le of deflection, for example, 360 deg. or 


more. The instrument consists of two sets of coils 1 and 


2, mounted on a base, the axes of the two sets intersecting | 


at right angles. The coils embrace a flat steel disc 5 
which is rigidly mounted on a spindle 6 to rotate within 
the coils. A laminated ring 13 of iron stampings forms 
a return path for the magnetic fluxes set up by the 
passage of currents in the coils. The coils of each set 


are connected in series, and one set of coils is connected | 


to a terminal through a resistance while the corresponding 
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(519,853) 
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the engine at atmospheric pressure when the pump is 
stationary before or during engagement of a gear, when 
the intermediate propeller shaft is stationary. The valve 
automatically shuts as the pressure builds up and air is 
| then delivered under pressure to the engine. By throttling 
| the air inlet at idling speeds, the mean effective pressure 





| f 
is lowered sufficiently to cut out knock at low speeds. 
The ordinary air intake to the inlet manifold is closed. 
In operation, the engine starts as a non-supercharged 
engine, and as the vehicle gets under way and the super- 
| charger comes into action, at a few hundred revolutions 
per minute, the delivery pressure balances the engine 
|suction. The induction system is then at atmospheric 
pressure, the automatic air valve closes and supercharging 
begins, and the engine gradually operates under super- 
charge conditions. (Accepted March 28, 1940.) 
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MACHINE AND OTHER TOOLS, SHAFTING, 
ETC. 


518,625. Backing-Off Screw Taps. The Bristol Aero- 
| plane Company, Limited, and J. W. Sladden, of Bristel. 
(6 Figs.) August 29, 1938.—The invention is a machine 
| for accurately backing-off the cutting edges of a taper 
}tap. The machine consists of a fixed table, upon which 
|is mounted a plate carrying an adjustable headstock 
jand tailstock, between which the tap 15 is carried. 
Through bearings in the headstock passes a tube 24 
embracing an inner spindle 25 coned near one end to 
engage a complementary portion of the tube 24. At 
| its other end, the spindle 25 is threaded to take a hand 
wheel 29, the boss of which bears against the end of the 
|tube. By tightening up the handwheel 29, the two parts 
| are locked and rotate as one. The spindle carries a 
centre and a dog engaging a carrier on the tap in the 
usual way. Keyed to the tube is a handle 38. The 
left-hand end of the headstock carries a cap housing 
a compression spring 40, which urges the spindle and 
| tube to the left. Near its centre, the tube has a depending 
| arm carrying a roller follower 47 for a swashplate cam 53. 
The upper trunnion of the swashplate has a knob for 
adjusting its position. The split bush for the lower 
trunnion can be clamped to lock the swashplate in any 
position of adjustment. The handle 38 carries a bar, 
which supports a gauge 61 having a hooked end to 
engage the cutting face of one of the flutes of the tap. 








welding machines, together with some for stitch welding. | {8 out of phase with the current in the other set, and | 


end of the other set is connected to the same terminal | 
through an inductance or a capacity. The instrument | 
operates as follows :—When an alternating current is | 


supplied to the terminals, the current in one set of coils | 








therefore the respective fluxes are out of phase. Moreover, | 


|} since the axes of the coils are at 90 deg., these fluxes 


|remanent magnetism into coincidence 


are displaced in space by 90 deg., though in the’ same 
panel. 
netise the disc along the axis of that flux, but due to the 
hysteretic properties of the steel of the disc, the intensity 
of magnetisation lags behind the flux. When one 
flux has died away to zero, the other flux has reached 
its maximum value, assuming a phase displacement of 
90 deg. between the fluxes. The disc, however, is still 
partially magnetised along the axis of the first flux, 
and therefore tends to rotate to bring the axis of the 
with the axis 
of the second flux. As this latter dies away to zero, the 
first flux is building up to its negative maximum, and 
the tendency for rotation is continued. ‘(Accepted April 8, 


1940.) 
MOTOR ROAD VEHICLES. 
519,513. Diesel-Engine Supercharger. G. F. Craven, 
of Halifax. (2 Figs.) April 24, 1939.—The apparatus 


allows the output of the fuel-oil pump, and hence the | 


brake horse-power, to be increased, the extra air burning 
the increased quantity of fuel without producing smoky 
exhaust. The apparatus can be readily attached to 
existing vehicles. The supercharger B is of the Roots 
blower type and is connected to atmosphere through a 
silencer and air filter H. The pump is driven from the 
intermediate propeller shaft E by a belt. The delivery 
pipe K from the pump leads to an air-intake on the 
cylinder head by way of a flexible pipe. A small-bore 
pipe leads to an air pressure gauge on the instrument 
board. Attached to the open end of a branch pipe is 
the automatic air-inlet valve and filter F. 
loaded by a light spring to throttle the air inlet at idling 
speeds. This arrangement allows air to be supplied to 





Each flux, considered separately, tends to mag- | 


This valve is | 





| The tailstock consists of a tube in which slides a spring- 
| loaded plunger carrying a centre. The machine is shown 
| set-up for backing-off the tapering portion of a left-hand 
|thread tap. With the handwheel 29 slack, a tap is 
| inserted between centres and the dog is rotated until 
| the hooked gauge 61 engages a flute on the tap. During 
| this operation the arm carrying the roller 47 remains 
| vertical. When the gauge and tap are in contact, the 
handwheel 29 is tightened and the machine is now set 
for the backing-off operation. A grinding wheel 80 
| (Fig. 2) is mounted so that the line of contact with the 
| tap coincides with the line along which the gauge locates 
the cutting edge of the flute on the tap, this line being 
}in the same horizontal plane as the centre line of the 
tap. The swashplate 53 is then rotated through the 
angle corresponding to the degree of backing-off required. 
The operator lifts the handle 38, whereby the composite 
spindle 24, 25 and the tap and gauge are all rotated, 
causing the follower to be pressed to the right by the 
swashplate 53. This moves the spindle and tap, and 
presses in the tailstock centre against its spring. The 
roller and swashplate are held in contact by the spring 40. 
This endwise movement of the tap causes its conical 
surface to be pressed against the conical surface of the 
grinding wheel, which, therefore, cuts deeper into the 
screw threads, the depth of cut being accurately co- 
ordinated with the angle through which the tap is rotated 
by the swashplate and roller. Since the depth of cut 
is a fixed function of the angle through which the tap is 
rotated, the amount of backing-off is identical for every 


| portion of the tap. (Accepted March 4, 1940.) 
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THE DRAGLINE EXCAVATOR. 


(For Description, see Page 612). 
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Fig. 12. “ Draaveyor” LoapING ON TO A Bett Conveyor. 























Fie. 13. 15-Cus. Yp. Bucket “‘ WaLkinc”’ DrRaGLINE Excavator. 









(To face page 614.) 


